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INTRODUCTION
With the publication of this first supplement, NASA SP-7020(01), to the original
issue of the Continuing Bibliography on "Lubrication, Corrosion and Wear" (SP-7020),
the National Aeronautics and Space Administration continues its program of periodic
distribution of selected references to subjects of interest to the aerospace community.
The references are assembled in this form to provide a convenient source of information
for use by scientists and engineers who need this type ol spectalized compilation. Con-
tinuing Bibliographies are updated periodically by supplements which can be appended to
the original issue.
NASA SP-7020(01) presents a selection of annotated references to unclassified re-
ports and journal articles that have been announced in Scientific and Technical Aerospace
Reports (STAR), or in International Aerospace Abstracts (IAA). The variety of special
lubrication, corrosion, and wear problems, that arise in connection with the design and
development of equipment and materials for use in the unique environment of space, has
created numerous research programs to investigate and solve these problems. The refer-
en_Ses contained in NASA SP-7020(01) reflect this variety and cover such diverse topics as
lubricating systems: design and performance of bearings: special applications of lubricants,
e.g., as heat transfer and anticorrosion agents: stress corrosion and fatigue cracking in
metals and alloys; friction and wear characteristics of materials: and finally, types of cor-
rosion and techniques for corrosion prevention. A limited number of references describing
the instrumentation and methods for the testing of lubricants is also included.
Each entry in the bibliography consists of a citation and an abstract. The listing of
entries is arranged in two major groups. All report literature references appear in the first
group and are subdivided according to their date of announcement in STAR. The second
group contains published literature references subdivided according to their date of an-
nouncement in IAA. All reports and articles cited were introduced into the NASA Informa-
tion System during the period April, 1965 August, 1966.
A subject index and a personal author index are included.
iii
AVAILABILITY OF DOCUMENTS
STAR Entries (N65, N66)
NASA documents listed are available without charge to:
1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants.
2. Other U.S. Government agencies and their contractors.
3. Libraries in the United States that maintain collections of NASA documents for
public reference.
4. Other organizations in the United States having a need for NASA documents in
work related to the aerospace program.
5. Foreign government or academic (university)organizations that have established
reciprocal arrangements for the exchange of publications with NASA, that have
current agreements for scientific and technical cooperative activities with NASA,
or that have agreements with NASA to maintain collections of NASA docu-
ments for public use.
Non-NASA documents listed are provided by NASA without charge only to NASA
Offices, Centers, contractors, subcontractors, grantees, and consultants.
Organizations and indiv'iduals not falling into one of these categories may purchase
the documents listed from either of two sales agencies, as specifically identified in the ab-
stract section:
Clearinghouse for Federal Scientific
and Technical Information (CFSTI),
Springfield, Virginia 22151
Superintendent of Documents (G PO)
U.S. Government Printing Office
Washington, D.C. 20402
Information on the availability of this publication and other reports covering
NASA scientific and technical information may be obtained by writing to:
Scientific and Technical Information Division
National Aeronautics and Space Administration
Code USS-AD
Washington, D.C. 20546
Collections of NASA documents are currently on file in the organizations listed on the
inside of the back cover.
(continued)
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IAA Series (A65, A66)
All articles listed are available from Technical Information Service, American Institute
of Aeronautics and Astronautics, Inc. Individual and Corporate AIAA Members in the
United States and Canada may borrow publications without charge. Interlibrary loan
privileges are extended to the libraries of government agencies and of academic non-
profit institutions in the United States and Canada. Loan requests may be made by mail,
telephone, telegram, or in person. Additional information about lending, photocopying, and
reference service will be furnished on request. Address all inquiries to:
Technical Information Service
American Institute of Aeronautics and Astronautics, Inc.
750 Third Avenue, New York, New York 10017
For further details please consult the Introductions to STAR and IA A, respectively.
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N66-18181"# General Electric Co., Schenectady. N Y.
vanced Technology Labs.
EVALUATION OF THIN WALL SPACECRAFT ELECTRICAL
WIRING. VOLUME I1: TEST RESULTS AND FACILITIES
Technical Report No. 1
L.J. Frisco and K.N. Mathes 28Jul. 1965 204p
(Contract NAS9-4549) f
(NASA-CR-65233) LCFSTI: HC $6.00/MF $125J_CSCL 13HI
Results of insulation resistance measuremen_ on spools
of wire immersed in wet oxygen are given for 1 minute end 5
minute electrification times. One specimen of each wire sample
was also tested extensively at the end of the 3-day immersion
to determine its resistance versus time of voltage application
characteristics and to find dielectric losses at very low fre-
quencies. Insulation resistance measurements on cabled, aged
wires exposed to abrasion, radiation, offgassing in oxygen, etc..
showed excellent agreement among specimens of the same
wires. In general, taped wire constructions produced decreased
insulation resistance, while extruded wires remained unaffected.
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1965
STAR ENTRIES
N66-13415 Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign TechnologyDiv.
CORROSION RESISTANCE OF IRON-ALUMINUM ALLOYS
IN FLUORINE AT TEMPERATURES OF 5000--700 °
M. A Stepanov, A V Kurdyumov and V N. Goloborodov
/n /ts Nonferrous Met 29 Jun 1964 p 231-238 refs (See
N65-13401 04-17)
As .L _
creased from 55% to 31%. the hardness increases from 166
to 444 units on the Brinnel scale Tests established that the
corrosion resistance of all the alloys is very low in fluorine at
elevated temperatures At 500 °C the corrosion rate is deter-
mined in tens of grams/m2.hour, while at higher tempera-
tures (600°to 700°C) destruction proceeds even more in-
tensively. D.S.G
N65-13791# liT Research Inst. Chicago. Ill
RESEARCH ON THE BASIC NATURE OF STRESS COR-
ROSION FOR VARIOUS STRUCTURAL ALLOYS AT
ROOM AND ELEVATED TEMPERATURE
F A Crossley Wright-Patterson AFB, Ohio, AF Mater. Lab,,
May 1964 79p refs
(Contract AF 33(657)-10971)
(ASD-TR-61-713, Pt. III; AD-605703)
Wrought, high-strength aluminum alloys characteristically
have markedly inferior resistance to stress corrosion in the
short-transverse direction relative to resistance in the Iongi-
tudinal and long-transverse directions. The anisotropy of re-
sistance is due to marked anisotropy of microstructure Investi-
gation of experimental and commercial 1-in. plate showed
that the elongated, platelike grain structure usually found in
commercial materials was associated with short life, whereas
equiaxed or irregular grain structure was associated with sig
nificantly longer life. Excess alloy content resulting in seconr.
phase particles in the microstructure contributes to the
development of the undesirable elongated grain structure. Ex-
posure at 650 °F under stress for times of 1400 or 2000 hr
gave no indication that the steels PH 13-8 Mo and PH 14-8
Mo are susceptible to hot salt stress corrosion. Experiments
to determine the kinetics of hot salt stress-corrosion cracking
of Ti-8AI-1Mo-IV alloy are described. Author
N65-13989# liT Research Inst. Chicago. III Technology
Center
INTERFACE FRICTION IN HOT METAL DEFORMATION
Bimonthly Report, 24 Jul.-23 Sep. 1964
j A Srh=y 9? Nr'r lq64 7 p
(Contract N Ow-64-0458-f)
(IITRI-B6027-2:AD-609115)
An investigation of frictional phenomena encountered at
the interface of tool and workplece during the hot deforma
tion processing of metals is discussed A procedure estabhshed
to provide reproducible surface conditions involves the de-
greasing of the specimen and anvils followed by dressing on
600-grit polishing paper prior to each series of _mpress_ons
Experiments were carrLed out at room temperature with
the best lubricant known m current technology The forces
developed in dry comDresslon at 20°C were substantLally
higher than those developed with full lubrication Compress=on
with various anvils gave not only. different forces but also
different trends With ,an annealed 1095 anvil, the force re-
quired for a given reducbon tends to increase for successwe
impressions; when using the 4340. H-11. and 304 anwls.
the force decreases A s=gmficant decrease m the force reqmred
for deformation was noted for the 304 anvils as compared
with that for 4340, H-11, or 1095 anvils P V E
N65-1406S# SKF Industries. Inc. King of Prussia. Pa Re-
search Lab
INFLUENCE OF LUBRICATION ON ENDURANCE OF ROLL-
ING CONTACTS Progress Report No. 11, 22 Mar.-22 Jun.
1964
E F Brady, A. Schwartz. J. Mc Cool. R. Valon. W Schmidt
etal [1964] 75p refs
(Contract NOw-61-0716-c)
(A L64T057; AD-609072)
The following studies were made: Radiotracer Wear
Tests--wear tests for polyphenyl ether lubricant, and a single
wear test using the base stock of a MiI-L-23699 lubricant;
Autoradiographic Particle Size Measurement in the Investiga-
tion of Wear in Rolling Contacts; Autoradiographic Study of
Metallic Transfer in Rolling Contact; Surface Geometry Anal-
ysis of As-Ground Balls--surface roughness, calibration con-
stants, and calculations; Conductivity Testing on Four-BaH
Tester--conductivity for the MiI-L-23699 base oil and the base
mineral oil (Primol 355), and a conductivity test using as-
ground balls; Film Profile Measurements--effect of speed on
the lubricant film, film profiles at different angular orienta-
tions, and contact conductivity measurement on the two-ball
tester; Endurance Effect of Hydrodynamic Films--plastic de-
formation of ball tracks GG
NS5-14123# Battelle Memorial Inst, Columbus. Ohio
fense Metals Information Center
BERYLLIUM REVIEW OF RECENT DEVELOPMENTS
Hugh D. Hanes 6Nov. 1964 3p refs
De-
N65-14144
A survey _s g=ven of studies on the deformation character-
ist=cs of beryllium single crystals and the effects of iron and
silicon additions on these characteristics, on the tensile prop-
erties of beryllium extrusions of various grain sizes at different
temperatures, on the corrosion of beryllium by high-tem-
perature air, on the corrosion resistance of beryllium in high-
temperature water, and on the reactions of beryllium with nitro-
gen, air, oxygen, and carbon monoxide at high temperatures
The development of a series of beryllium-aluminum alloys
for compression applications in spacecraft is reported, and
the dimensional stabilization of extrusions by warm drawing
is described. Extrusion and other methods of forming angle
beams and tubing are discussed Techniques for producing
spherical beryllium powder by atomizing directly from the
melt are mentioned The sustitution of beryllium for fused sil-
ica in spacecraft optics is recommended DE W
N65-14144# Socony Mobil Oil Co.. Inc., Paulsboro, N.J.
STUDY AND EVALUATION OF THE OXIDATIVE AND DE-
POSIT-FORMING PROPERTIES OF HIGH TEMPERATURE
LUBRICANTS Technical Documentary Report. 1 Aug.
1963-31 Mar. 1964
S. J. Leonardi and E. A. Oberright Wright-Patterson AFB,
Ohio, AF Aero Propulsion Lab., Nov. 1964 16 p
(Contract AF 33(657)-11741)
(ASO-TDR-62-222, Pt. Ill; AD-609318)
A series of high-temperature oils was evaluated in a high-
temperature thin-film oxidation unit. The apparatus measures
oxygen consumption and deposits formed by the oils in thin
films on a rotating heated disk. Data were obtained at several
film thicknesses and contact times which were varied by chang-
ing the rate at which the oil is passed over the disk. At the
optimum oil flow rate, correlation of disk cleanliness with en-
gine deposition data was excellent A brief exploratory study
indicated that provision for bulk oxidation in addition to the
high-temperature thin-film oxidation could further improve
the thin-film oxidation unit as a screening toot, Author
N65-14222# liT Research tnst,, Chicago, III Technology
Center
INTERFACE FRICTION IN HOT METAL DEFORMATION
Bimonthly Report. Sap. 24-Nov. 23, 1964
J.H. Schey 22 Dec, 1964 10p refs
(Contract NOw-64-0458-F)
(IITRI-R6027-3: A D-454402)
The objective of this program was to investigate frictional
phenomena encountered at the tooI-workpiece interface during
the hot deformation processing of metals. Work centered around
the establishment of a reference base and the compression of
7075 AI with 1090. 4340, H-11, WC (10%Co), TZM. and
AI203 anvils. Exploratory experiments with 4340 and 4130
steels and Inconel X750 were also conducted. Author
N65-14228# General Electric Co..Evendale. Ohio, Advanced
Engine and Technology Dept,
INFLUENCE OF STRESS CORROSION ON STRENGTH
OF GLASS FIBERS
D.L, Hollinger, W. G. Kanetzky, and H. T. Plant 30 Sep. 1964
12p
(Contract Nonr-4486{O0) (X))
(BMpR-3; A D-6031040)
Initial static fatigue tests at liquid nitrogen temperature
on single filaments of E-glass yielded incomplete data be-
cause of frost buildup problems It became necessary to
isolate the equipment from room humidity, This has been
dons. and low temperature testing has resumed successfully,
with delayed failure data accumulating at a satisfactory rate.
The results so far indicate that even with the very high rates
of loading used in these tests, the stress level at which most
fibers witl fail immediately is lower at room temperature and
normal humidity than at liquid nitrogen temperature Gradually
raising the temperature from liquid mtrogen temperature causes
the failure of fibers which have been supporting a given load
at -195°C. The implication is that the processes involved m
static fatigue are greatly slowed down, but not completely
eliminated, by lower temperatures in the range from room
temperature to - 196 ° C. Author
N66-14327"# National Academy of Sciences--National Re-
search Council. Washington, 0. C. Space Science Board.
SPACE RESEARCH: DIRECTIONS FOR THE FUTURE.
PART ONE" PLANETARY AND LUNAR EXPLORATION
Dec. 1965 144 p refs Rapt. of Summer Study held at Woods
Hole. Mass.. Jun.-Jul. 1965
(Contract NSR-09-012-903)
(NASA-CR-69076) CFSTI: HC $4.00/MF$0.75 CSCL22A
CONTENTS:
1, MAJOR RECOMMENDATI(3NS p3-9
2. MARS p 10-18
3. THE MOON p 19-32
4, VENUS p32-37
5. THE OUTER PLANETS p37-52 refs
6. SMALLOBJECTSIN THE SOLAR SYSTEM p 52-57
7. MERCURY p57-59
8. DEEP SPACE INFORMATION TRANSFER p 59-60
WORKING PAPERS: TOPICAL REVIEWS
9. ORIGIN AND EVOLUTION OF THE SOLAR SYS-
TEM George B. Field p 61-63 refs
10. DYNAMICS OF THE SOLAR SYSTEM W. M. Kaula
p 63-68 refs
11. CHEMISTRY OF THE SOLAR SYSTEM P. W, Cast.
L. H. Aller, and G. Kullerud p 68-73 (See N66-14328 05-30)
12. THE SUN tN RELATION TO PLANETARY AND
SOLAR SYSTEM INVESTIGATIONS G. J. F, Mac Donald
p 73-74
13. INTERIORSOFTHE INNER PLANETS J. C, Jamieson
G. H. Sutton. R. A. Phinney, and S. P. Clark p 74-77
14. INTERIORS OF THE MAJOR PLANETS George B.
Field p 78-80 refs
15. PLANETARY MAGNETIC FIELDS R. Hide p 81-90
tall (See N66-14329 05-30)
16. GEOLOGY OF PLANETARY SURFACES D. U. Wise
and J. W. Salisbury p 90-96 (See N66-14330 05-30)
17, UPPER ATMOSPHERES OF THE PLANETS J.W.
Chamberlain and R, M. Goody p 96-107 refs (See N66-
14331 05-30)
18, ON THE CIRCULATION OF THE ATMOSPHERES
OF JUPITER AND SATURN R Hilde p 107-114 refs (Sea
N66-14332 05-30)
19. COMETSAND INTERPLANETARY DUST J,A. Wood
p 115-121 (See N66-14333 05-30)
20, THE EARTH VIEWED FROM SPACE LeoSteg p 121-
124
• t
21. GEOLOGY OF THE EARTH'S SURFACE AS VIEWED
FROM SPACE O.U. Wise p125-127
22. INTERACTION OF THE SOLAR WIND WITH THE
PLANETS P.J. Coleman. Jr. p 127-139 refs (See N66-
14334 05-29)
N65-14379# Olin Mathieson Chemical Corp.. New Haven.
Conn. Chemicals Div
DEVELOPMENT OF NONFLAMMABLE HYDRAULIC FLUIDS
AND LUBRICANTS Bimonthly Progress Report, Aug. 16-
Oct. 17, 1964
H, F Lederle 2.9 Oct. 1964 26p refs
(Contract N Obsr-90092)
(BMPR-6;AD-607489) OTS: $200
2
The addition of ethylene oxide or gtycidol to tetrameric bis
(p-hydroxyphenoxy) phosphonitrile resulted in the formation
of water-soluble fluid products The synthetic method for tetra-
menc bis (p-mtrophenoxy) phosphonitrile--an intermediate
for water-soluble products--and improved procedure for
the chloromethylation of trimerlc bis (phenoxy)-phosphoni-
trde, and a method for converting the chloromethylated product
to the correspond;rig hydroxymethyl compound were developed
Tnmeric N-methyl-m-chloroanilino-2.2,2-trifluoroethoxy-phos-
phonitrde was prepared Th_s compound had a spontaneous
[gmt_on temperature slightly higher than trimenc N-methyl
amhno-2,2.2-trifluoroethoxy-phosphonitrile Utilization of a
trlmer-tetramer phosphonitrilic chloride mixture in place of
the pure compounds for the synthesis of substituted aryloxy-
2.2.2-trifluoroethoxy phosphonitriles was investigated and
found to be feasible. Author
N65-14411# Springfield Armory, Mass
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED PANELS
M S Sptvak 2 Oct 1964 zz p
• (SA'TR16-1122: AD-450566)
Zinc and manganese phosphated steel panels were exposed
to h=gh frequency wbratlons (ultrasonic cleaning) in various
media to determine the effect of this cleaning procedure on
the corrosion resistance of the coated panels Phosphated
panels showed diminished corrosion resistance after exposure
to these vibrations in water and water-based cleaners, but were
not affected after exposure to ultrasonics when trichloro-
ethylene was used as the medium Phosphate-coated panels
ultrasomcally cleaned and then treated with supplementary
od (MIL-L-644) exhibited relatively the same corrosion resist-
ance as oded phosphated panels not exposed to ultrasonic
wb/ations Test procedure is given _nd results are discussed
Author
N65-14696# European Atomic Energy Community, Brus-
sels (Belgium)
RESEARCH CARRIED OUT UNDER THE EURATOM/
UNITED STATES AGREEMENT
P Kruysetal 1964 180p refs
(EUR-1840.e) Available from Belg. Am. Bank and Trust Co..
NY. account no. 22.186:250 Belg. Fr.
CONTENTS:
1. THERMOHYDRODYNAMIC STUDIES ON TWO-
PHASE FLOW R. Morin p 7-86
2. CORROSION AND OXIDATION STUDIES CARRIED
OUT UNDER THE UNITED STATES/EURATOM AGREE-
MENT Ph. Berge p87-110 refs
3. THE CAUSES OF EMBRITTLEMENT IN STEELS
FOR NUCLEAR REACTOR VESSELS Jean Sebille p 111-
154 refs
4. EURATOM'S ACTIVITY IN THE FIELD OF URANIUM
OXIDE P. Fernet p 155-180 refs
N65-14870# Du Pont de Nemours (E.I.) and Co., Aiken, S.C.
Savannah River Lab
MICROPROBE STUDY OF ZlRCALOY CORROSION FILMS
Kurt F.J. Heinrich Nov. 1964 46p refs
(Contract AT(07-2)- 1 )
(DP-906) OTS: $2,00
The primary object of this study was to determine the po-
tential usefulness of the electron probe analyzer as a tool for
the investigation and elucidation of problems in the corro-
sion of zirconium alloys, particularly Zircaloy-2. The general
applicability of the probe to corrosion studies was demonstrated.
Techniques were developed for the preparation and study of
corroded zirconium alloy specimens. Previously unknown
characteristics of the distribution of the component elements
N65-15846
were revealed in Zircaloy-2 specimens and other zirconium
alloys which had been subjected to various heat treatments,
Data were also obtained on the composition and distribution
of alloy elements in the fundamental corrosion layers. The
possible significance of these findings is discussed in the light
of current theories on corrosion mechanisms in zirconium
alloys. Author
N65-15136# Boeing Co.. Renton, Wash, Airplane Div.
INVESTIGATION OF THE EFFECTS OF STRESS CORRO-
SION ON HIGH-STRENGTH STEEL ALLOYS
Gary A. Dreyer and Wesley C. Gallaugher Wright-Patterson
AFB, Ohio. AF Ma{er. Lab.. Feb 1964 129p refs
(Contract AF 33(657)-8705)
(M L-TOR-64-3; AD-605672)
The stress corrosion susceptibility of several high strength
steels has been evaluated by alternate-immersion laboratory
testing in a 35% sodium chloride solution, The steels evaluated
were the stainless steels AFC 77, AM 350, AM 355. and 17-
4PH: the low alloy steels D6AC. 4335M. 4340. H-11, 4330 M..
and HY-Tuf; and the hiclh nickel steels 18Ni-9Co-5Mo. 18Ni-
7Co 5Mo, and 9Ni-4Co. The variables investigated were prod-
uct form, grain direction, tensile strength level, stress level.
cold working, ausforming, welding, and protective coatings.
Detailed results relating stress-corrosion susceptibility to the
variables and alloys studied are included. Notch-tensile and
fatigue-cracked fracture-toughness testing was carried out for
correlation with stress-corrosion susceptibility. Optical micro-
scopy, electron microscopy, and X-ray diffraction studies were
made to supplement the mechanical property and stress cor-
rosion testing. A literature survey or related stress corrosion
test data is included. Author
N65-15833# Naval Research Lab., Washington, D,.C.
STEEL CORROSION MECHANISMS. THE GROW]H AND
BREAKDOWN OF PROTECTIVE FILMS IN HIGH-TEMPERA-
TURE AQUEOUS SYSTEMS: STUDIES WITH 15% NaOH
AT 316 ° C
M. C Bloom. G N Newport, and W. A. Fraser 17 Apr. 1964
13 p refs
(NRL-6082; AD-608334) OTS: $1.00
This report summarizes what is known regarding the re-
action of steel with high-temperature water as affected by
sodium hydroxide additions, and also presents results of a de-
tailed study, using the hydrogen effusion method, of the reac-
tion of steel with 15percent sodium hydroxide solution at 316 °
C.The corrosion rates are corre!ated with a microscopic study
of the growth and breakdown of the protective magnetite
(Fe304) film. There are two different corrosion-rate-govern-
ing mechanisms involved prior to the onset of pitting: a large
decrease of the initial corrosion controlled by the buildup of
a protective film on the metal surface, and a subsequent
smaller decrease in corrosion rate possibly controlled by pen-
etration of the magnetite film by the corrosive solution. The
pitting is apparently due to the genesis of cracks in the mag-
netite film after it reaches a critical thickness. Author
N65-16846# Olin Mathieson Chemical Corp.. New Haven,
Conn Chemicals Div.
DEVELOPMENT OF NONFLAMMABLE HYDRAULIC FLUIDS
AND LUBRICANTS Final Report, Oct. 1963-Oct. 1964
E. H. Kober. H. F. Lederle. and G. F. Ottmann 17 Nov. 1964
72 p refs
(Contract N 0bs-90092)
(AD-608144) OTS: $3.00
A large number of trimeric and tetrameric aryl-l,l-di-H-
polyfluoroalkyl phosphonitrilates was synthesized and evaluated
Several of these products meet or approach the requirements
for pour point, volatility, viscosity, density, spontaneous igni-
tion temperature, and thermal and hydrolytic stability; these
N65-15986 '
compounds also display excellent wear properties Several
trtmerlc and tetramertc arylamino-polyfluoroalkoxy phos-
phonitriles were prepared The properties of a few representa-
tives of this novel class of compounds come close to meeting
the requirements for naval hydraulic fluids. Addition of ethy-
lene oxide or glycidol to hydroxy-aryloxy- or amino-aryloxy-
phosphonitriles gave water-soluble products that have po-
tential for use in water-base hydraulic fluids, Author
N66-15986_t SKF Industries. Inc, King of Prussia. Pa Re-
search Lab
INFLUENCE OF LUBRICATION ON ENDURANCE OF ROLL-
ING CONTACTS Final Summary Report. Jun. 22. 1961-
Jun. 22. 1964
K Tataiahetal [1964] 197p refs
(Contract NOw-61-0716-c)
(AL64TO67. AD-609437)
A study of etastohydrodynamic lubricant film effects in
rolling ball two-ball contacts is presented Mineral oils, ester
base, and polyphenyl ether lubricants with and without lu-
bricity additives were studied The experimental work covered
the development and application of contact conductivity and
X-ray beam transmission measurements for film thickness
and profile determination, radiotracer wear rate determina-
tion, mlcroautoradiography of wear debris and of metal trans-
fer. instrumental analysis of surface mlcrogeometry; and
rolling contact fatigue test series. A tentative analysis of wear
debris size distribution is given Microautoradiography is
used to show that there is direct metal transfer in lubricated
sliding ball contact, but only wear debris redeposition from the
lubricant in rolling contact Some measurements of film thick-
ness and shape by X-ray beam transmtssDon are reported
Author
N66-16124# Pratt and Whitney Aircraft. East Hartford,
Conn.
SOLID FILM LUBRICATED BEARING RESEARCH PRO-
GRAM Technical Documentary Report, 1 May 1963-30
Jun. 1964
Paul Brown, Roger M. Hawkins. M. Maguire. and M. Pitek
Wright-Patterson AFB. Ohio, AF Flight Dyn Lab.. Oct. 1964
211 p refs
(Contract AF 33(657)-10420)
(PWA-2354; FDL-TDR-64-117: AD-608629)
The program was divided into two phases. The first
phase consisted of analytical evaluations of potential
bearing designs, solid lubricant materials and lubricant
supply systems as applied to accessory-sized ball bear-
ings. The second phase was devoted to laboratory determi-
nations of lubricant materials tensile strength and thermal
properties followed by evaluations of selected solid lubri-
cant materials and bearings These tests included friction
and wear evaluations of both lubricant and bearing ma-
terials in a friction and wear rig: evaluations of full-scale
bearings in atmospheric and vacuum environments at
temperatures ranging from -249 ° to 1500 ° F, at speeds up to
24000 rpm for periods up to 3 hours; and vacuum-environ-
ment testing of bearings that were exposed to a fast neutron
dose of approximately 1 0 X 1017 neutrons/cm 2 (> 1.0 MeV)
Test results indicated that no lubricant tested, regardless of
the supply system used or conditions under which tested.
showed any clear superiority when compared to other dry
film lubricants Author
N66-16201"# MechsnicalTechnology, lnc. Latham. N.Y
LUBRICATION ANALYSIS IN TURBULENT REGIME Second
Quarterly Report
F. K. Orcutt, C W Ng. J. H. Vohr, and E B Arwas 3U Jan
1965 82 p refs
(Contract NASw-1021)
(NASA-CR-54259: MTI-65TR2) OTS: HC $3.00/MF$O75
The preloaded tilting-pad bearing was tested experimen-
tally. Measurements of static load capacity and shaft response
to dynamic loading agreed very well with calculated values.
and the theoretical results were quite adequate for design
analysis. Measured torques were uniformly higher than the
calculated values The analysis for static toad properties of
the floating-ring bearing was completed, and some numerical
results are presented. Apparatus modification and prelim=-
nary experiments are reported on some studies of funda-
mental processes of supertaminar flow in concentric and
eccentric annuli. DEW.
N66-16293# Air Force Systems Command. Wright-Patterson
AFB. Ohio ForeignTechnologv Dbv
CORROSION RESEARCH
4 Dec 1964 73 p refs Transl into ENGLISH from Korrozlos
Figyelo(Hungary). v 3. no. 7. 1963 p 125-159
(FTD-TT-64-730/1 _2+3+4: AD-455531)
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TION ON INDUSTRIAL CHEMICAL CORROSION Ferenc
Kubar p 13-16
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N66-16634# Bureau of Mines. nolle. Mo Rolla Metallurgy
Research Center
EFFECTS OF SUBSTITUTING COBALT FOR NICKEL ON
THE CORROSION RESISTANCE OF TWO TYPES OF
STAINLESS STEEL
Milton M.Tilman 1965 21 p refs
(BM-RI-6591)
The effects of substituting cobalt for nickel on the acid
corrosion resistance of two types of austenltlc stainless steel
were determined. Cobalt substitutions to a max,mum 2 2
weight percent were made in types 302 and 309 stainless
steels. Total immersion corrosion tests were made m 10 vol-
ume-percent hydrochloric acid, and boiling-acid tests were
conducted in 65 weight-percent nitric acid and in undiluted
glacial acetic acid. For modified type 309 in acetic acid. cor-
rosion rates decreased for additions greater than 057 weight-
percent cobalt. Corrosion rates increased as cobalt was m-
creased up to about 1 weight percent for modified type 302 ,n
nitric and hydrochloric acids and for modified type 309 m mtr=c
acid, but these rates decreased with a further increase m co-
balt content. A gradual increase in corrosion rates with in-
creasing cobalt content was shown for type 302 m acetic
acid and for type 309 in hydrochloric acid Author
• N65-17276
a'N65-16667# Aluminum Co of America. New Kensington. Pa
Alcoa Research ,Labs
INVESTIGATION OF THE MECHANISM OF STRESS COR-
ROSION OF ALUMINUM ALLOYS Quarterly Report, Jun. 1-
Nov. 30. 1964
G C English and J Mc Hardy [1964] 45p refs
(Contract NOw-64-0170-c)
(QR-3: A D-608842)
Extenswe measurements were made upon 2-inch thick
7075 alloy plate in two tempers, one susceptible to stress
corrosion, and one not susceptible For these measurements,
specimens taken in the short-transverse direction, to provide
maximum suscepttbdity, were tested in an aggressive electro-
lyre consisting of an aqueous solution of chlorides acidified to
pH 1 In this electrolyte, a susceptible specimen stressed to
75% of its yield strength failed by stress corrosion in.approxi-
mately 1 hour, and a stressed, nonsusceptible specimen
failed by general corrosion =n 48 hours or less Two pertinent
potentials of cathodic protect=on were found, the first one
150 mV negative to the corrosion potential, and the second.
and much more sharply defined one, 575 mV negative to this
potential Plttlnq ceased when a specimen was polarized
cathod=cally beyond the first potential, but polarization to the
secoqd potential was required to eliminate stress corrosion.
Author
N65-16736 Joint Publications Research Service, Washing-
ton. O C
ONE OF THE REQUIREMENTS OF AUSTENITIC HEAT-
RESISTING STEELS FOR POWER MACHINE BUILDING
V N Gulyayev In its Properties of Heat-Resisting Steels for
Heat and Power Eng tl Feb 1965 p 51-59 refs (See
N65-16731 07-17) OTS $300
Corroded sites m a high-pressure steam system were
examined, and sampJe_ of si_ila[ aLJSt{Jn_tic _tee! were
treated and tested It _s concluded that. for use in a steam
medium, it is adwsable to use austemtic steels without sta-
bilizing additions of niobium and titanium Steels with these
elements are necessary if the working medium is steam con-
densate Steels that are susceptible to intercrystalline corro-
sion are especially susceptible to the presence of oxygen and
chlorme_ons m the water DEW.
N65-16745"# General Electric Co, Cincinnati. Ohio Missile
and Space Div.
POTASSIUM CORROSION TEST LOOP DEVELOPMENT
Quarterly Progress Report No. 5. Jul. 15-Oct. 15, 1964
E E. Hoffman. ed 30Dec. 1964 58p refs
[Contract NAS3-2547)
(NASA-CR-54269) OTS: HC $2.00/MF$0,50
The immediate corrosion test design conditions for a two-
loop Cb-Zr facility are (1) boiling temperature. 1900°F; (2)
superheat temperature. 2000 ° F; (3) condensing tempera-
ture, 1350°F: (4) subcooling temperature. 800°F; (5) mass
flow rate, 20 to 40 Ib/hr; (6) vapor velocity, 100 to 150 ft/
sec; and (7) average heat flux in the potassium boiler, 50000
to 100000 BTU/-hr ft 2 Two test loops were completed and a
third is under construction, for sequential testing of com-
ponents and endurance. Loop I, a natural convection loop,
was operated for 1000 hours with liquid sodium at a maxi-
mum temperature of 22F0 ° to 2380 °F. Evaluation electrical
components and characteristics and the use of electrical
and thermal insulation was done in the Loop I test. L_op II
provides for evaluation of single-phase forced-circulation
sodium flow components and pressure transducers. The de-
sign was completed for a prototype corrosion test loop. This
is a two-loop system including the Loop I and II components
and a boiler, turbine simulator, and condenser for develop-
ment and endurance testing of the components in stable
operation at the corrosion test design conditions. E.P.V.
N65-16765# Houghton (E F) and Co. Philadelphia. Pa
DEVELOPMENT OF FIRE RESISTANT WATER BASED
HYDRAULIC FLUIDS
Philip Rakoff. G John Colucci. and Robert K Smith 27 Nov.
1964 26 p
(Contract N Obsr-90269)
(BMR-4; AD-608564)
The study of ignition inhibitors for water glycol fluids was
continued, with emphasis on noncrystalline compounds A
search for better screemng methods of corrosion inhibitor sys-
tem in the target fluids was started One candidate fluid was
examined with respect to the target specification Author
N66-16825# Southwest Research Inst. San Antonio, Tex
Dept. of Aerospace Propulsion Research
FUNDAMENTAL STUDIES OF CONTACT FATIGUE Prog-
ress Report No. 3, Oct. 24, 1964-Jan. 24, 1965
RA Burton and J. A Russell 24Jan 1965 53p ref
(Contract NOw-64-0460-d)
(RS-441 ; AD-455439)"
Experiments are described for lubricated and unlubricated
52100 tool steel contacts under high frequency oscillatory
normal Ida0 at Hertz _ll¢_ fin;i-, 375000 to 720000 psi
The effect of several different lubricants on fatigue life and on
contact wear is demonstrated. Statistical analysis of fatigue
life data shows significant differences between lubricant types.
Author
N65-17022# Defence Research Lab., Kanpur (India).
VOLATILE CORROSION INHIBITORS AND THEIR CUR-
RENT APPLICATIONS
S. K Gupta and B Sanyal [1962] 27p refs
A description is given of the mechanism of protection, ad-
vantages of VCI preservation methods, chemicals possessing
vapor phase inhibiting property, commercial VCrs, results of
practical trials with VCI's. specification for VCI-treated pack-
aging materials, wu,k done in DRL(M) Kanpur, !ndi_, how
VCrs are used, precautions to be observed while using VCrs,
and current application of vcrs. Author
N65-17187# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv.
TENDENCY OF STEEL TOWARD CORROSION CRACKING
IN VARIOUS MEDIA
F. F. Azhogin and Yu. K. Pavlov 9 Dec, 1964 10 p refs
Transl. into ENGLISH from Korroziya i Zashchita Metallov.
SbornikStatey, Oborongiz [Moscow), 1962 p 112-117
( FT D -TT-64-643/1 + 2; A D -610344)
The dependence of time, up to the appearance of cracks.
upon the magnitude of applied tensile stresses within limits
of elastic deformations for many instances of corrosion crack-
ing of soft and high strength steels, magnesium, aluminum,
and copper alloys in various media has a hyperbolic nature and
is sufficiently accurately expressed by the equation of the
corrosion cracking curve.
(6 - (_cr) T = K
Critical stresses (_CR and the constant K appear to be quan-
titative characteristics of the alloy's tendency toward corrosion
cracking. Investigations were carried out on various samples
of steel. Results show that the tendency of steel toward cor-
rosion cracking during the pickling in acid depends largely
upon its composition. E.E.B.
N65-17276"# Midwest Research Inst., Kansas City, Mo.
DEVELOPMENT OF SOLID FILM LUBRICANTS FOR USE
IN SPACE ENVIRONMENTS
Vern Hopkins and Donald Gaddis [1963] 12 p Presented at
1963 USAF Aerospace Fluids and Lubricants Conf.. San _n-
tonio, 16-19 Apr. 1963
(Contract NAS8-1540)
(NASA-CR-60783) OTS: HC$1,00/MF$0,50
N65-17328
Friction coefficients are given for many potential lubricants
subjected toa light load and temperatures from 80 ° to 400 °F,
in both a normal air atmosphere and in a vacuum of 10 -6
torr The main criterion for judging the performance of a poten-
tial lubricant film was the friction coefficient, which must be
less than that obtained for a 0001-in. thick film of gold. The
following lubricant films exhibited lower overall friction coef-
ficients than a O.001-in. thick gold film: MoS 2 + graphite
+ bismuth/sodium silicate; MoS 2 + graphite + gold/sodium
silicate: MoS 2 + graphite + molybdenum/sodium silicate;
MoS 2 + graphite/sodium silicate; and MoS 2 + graphite/
sodium phosphate Author
N65-17328"# NationalAeronautics and Space Administration
Lewis Research Center, Cleveland. Ohio
EVALUATION OF FIVE BEARING-SEPARATOR MA-
TERIALS AND POLYPHENYL ETHER LUBRICANTS FOR
USE IN SPACE POWER GENERATION SYSTEMS
William R Loomis Washington NASA. Mar 1965 18p refs
(NASA-TN-D-2663) 0TS: HC $100/MF$050
The suitability of five bearing-retainer materials (iron-
silicone bronze. S-Inconel. Stellite Star-J. M-2. and M-50)
for ultimate use in the mainshaft rolling-element bearings of
the SNAP-8 space power generation system was determined
in a series of friction and wear experiments Polyphenyl ether
lubricant (type4P3E) was supplied at 250 ° F from a drip-feed.
once-through system at a rate sufficient to maintain boundary
lubricating conditions The specimen configuration consisted
of a hemispherical rider (3/16-in rad. representing the
retainer) sliding at 3600 feet per minute against the flat sur-
face of a rotating disk (2 1/2-in-diam M-50 h_gh speed tool
steel, representing the raceway and the rolling element)
_300°F. Minimum friction coefficients and the lowest total
disk and rider wear were obtained with the iron- silicon bronze
specimen, but the other four retainer materials had acceptable
friction properties and rider wear volumes in the same order of
magnitude as the bronze Author
N6B-17412# Pacific Naval Lab.. Esquimault (British Columbia),
PRINCIPLES OF DESIGN OF CATHODIC PROTECTION
SYSTEMS FOR THE HULLS OF ACTIVE SHIPS
J,A. H.Carson Sep, 1964 48p refs
(Rept,-64-2)
An engineering approach to the design of cathodic pro-
tection systems for ships' hulls is presented, The method is
applicable to all types of anode systems. The effects on cur-
rent requirements of dissolved oxygen concentration, ship
speed, temperature, salinity, type and condition of hull paint
system, metallic bonding of rotating propellers to the hull,
and efficiency of current distribution, are discussed. Methods
are developed for estimating both the maximum current out-
put capability and the safe current output of anodes, and are
presented graphically for easy reference, Sample calculations
are given, and the theoretical developments are supported.
wherever possible, by data obtained from RCN ships. Author
N65-17429# ARO.Inc,.Arnold Air Force Station. Tenn
OPERATIONAL EVALUATION OF DRY THIN FILM LUBRI-
CATED BEARINGS AND GEARS FOR USE IN AEROSPACE
ENVIRONMENTAL CHAMBERS, DECEMBER 7, 1963-
JANUARY 27. 1964
T L. Ridings Arnold Eng Develop Center. Feb. 1965 54 p
refs
(Contract AF 40(600)-1000)
(AEDC-TR-65-1; A D-456990)
Test results indicate that dry, thin film lubricants and soft
metal plating lubricants can be applied satisfactorily to certain
types of bearings and gears, and are capable of sustaining
heavy loads at slow speeds in space environments Author
N65-17469"# National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio
INFLUENCE OF CRYSTAL STRUCTURE ON THE FRIC-
TION AND WEAR OF TITANIUM AND TITANIUM ALLOYS
IN VACUUM
Donald H Buckley. ThomasJ, Kuczkowsk_. and Robert L John-
son Washington. NASA. Mar 1965 16p refs
(NASA-TN-D-2671) OTS: HC Sl.OO/MF $050
The friction and wear characteristics were determined in
vacuum (to 10 -9 mm Hg)for titanium and titanium alloys shd-
ing on themselves and on 440-C stainless steel The titanium
alloys included titan=urn-tin, titanium-oxygen, and t_tamum
zirconium The influence of tin and oxygen on the lattice param-
eters of titanium and its friction and wear characteristics were
measured The effect of crystal transformation from a hexag-
onal to a cubic form for a zlrcomum-tttanium alloy was also
studied Friction and wear experiments were conducted with a
hemispherical rider sliding on a flat disk surface at loads to
10OO g and speeds to 2250 ft/m,n Exper,ments were con-
ducted at 75 ° and 425 °F While most hexagonal metals have
good friction and wear properties, the results indicate that tita-
nium. although a hexagonal metal, exhibits relatively h_gh
friction This high frtchon may be related to a difference In the
slip mechanisms for htanium: titanium unlike most hexagonal
metals slips on the I10_'0} planes rather than on the (0001)
basal plane The addition of tin or oxygen to htamum expands
the crystal lattice of titanium and reduces the friction and wear
characteristics The friction coefficient obtained for a t_tanlum
zirconium alloy markedly increased; complete seizure occurred
when the material transformed from the hexagonal to the cubic
form Author
N65-17697# Transport Dynamics. Inc. Santa Ana. Cahf Re-
search and Development Div
TYPE II FABROID 181 GLASS BACKED SIMULATED
OUTER SPACE ENVIRONMENT Qualification Test
A. Wahlberg 11 Feb 1964 14p
(Res Rept-8-3008)
Prior to performing load/oscillating tests on Fabrold. the
material was subjected to a simulated outer space environment
of 1 X 10 -10 torr for a continuous period of 2400 hours with
no visual deterioration of the mater_al The tests were con-
ducted over a two-day period after the material and test ap-
paratus were subjected to a simulated enwronment of 1 X 10 -8
torr for a total of 336 hours continuous time Author
N65-17860# MSA Research Corp., Callery. Pa
FACTORS AFFECTING THE COMPATIBILITY OF LIQUID
CESIUM WITH CONTAINMENT METALS Sixth Quarterly
Progress Report, Dec. 1963-Feb. 1964
F. TepperandJ. Grear 16 Mar. 1964 15p ref
(Contract AF 33(657)-9168)
(MSAR-64-27: AD-439675)
Tests with the dissimilar metal couples TD-nickel vs Nb-
1%Zr. TD-nickel vs Mo-1/2%Ti, and Nb-1%Zr vs Mo-1/2%Ti
have continued with metallographic, chemical, and microprobe
analyses, Solubility studies on the refractory alloys Nb-l%Zr
and Mo-1/2%Ti indicated that the solubilities of the maior con-
stituents are approximately 20 ppm, and that there are possible
synergistic effects resulting from the presence of the alloying
elements, Capsules fabricated from Haynes-25 alloy and TD-
nickel showed relatively little attack from exposure to refluxing
cesium at 1800 ° F, and Mo-1/2%Ti alloy has survived a 255-hr
test at 2500 °F showing some dissolution of the alloy in the
boiling liquid cesium. Author
N65-17908# Rock Island Arsenal Lab.. Ill.
THE EFFECT OF GREASE CHARACTERISTICS UPON
FRETTING DAMAGE
" N65-18284
._S Fred Calhoun 21 Dec, 1964 11 p refs
(RIA-64-3575;AD-610561) OTS: $050
Five different greases chosen to exhibit differences in shear
stability, consistency, or base od viscosity were tested. The
test specimens were of carbon steel heat treated to two degrees
of hardness, and surface finished to two smoothness ranges An-
other set of specimens of 1018 carbon steel, not heat treated.
were also used Tests were made on the fretting damage tester
under identical conditions. The results warrant the following
conclusions: (1) A shear stable grease allows more fretting
damage than a shear unstable one made from the same oil and
having the same initial consistency. (2) A grease made from
an oil of low wscos=ty allows less fretting damage than one made
from an oil of higher viscosity (3) A low viscosity oil in a grease
is more effective in preventing fretting damage than a grease
of softer consistency but of a higher oil viscosity. It is suspected
that the nature of the oil or of the soap thickener itself may
have an effect upon fretting which can modify the effect of sta-
bility, consistency, or oil viscosity. Author
N65-17992°# General Electric Co., Cincinnati. Ohio. Missile
and Space Div.
STUDIES OF ALKALI METAL METAL CORROSION ON
MATERIALS FOR ADVANCED SPACE POWER SYSTEMS
Quarterly Progress Report 2, 28 Sep,-26 Dec, 1964
R W Harrison [1964] 38p refs
(Contract NAS3-6012)
(NASA-CR-54281) OTS: HC $200/MF$0.50
Stress corrosion reflux capsules were designed, and sup-
porting components for a test facility prepared to examine the
influence of stress on the corrosion behavior of D-43 colum-
bium base alloy in potassium. Measured creep strengths of
D-43 alloy bar were found to be higher than those previously
reported from data compilation. A boi!ing nucleator was de-
signed to be used in the capsule tests in order to avoid pos-
sible deformation in the reduced wall and/or fracture of the
alumina probes as a result of boiling instabilities. A compara-
tive investigation is being made of two stainless steel alloys.
Type 316SS and titanium stabilized Type 321SS, to test the
abihty of the titanium addition to reduce or eliminate inter-
st_tial mass transfer through potassium in a stainless steeI-Cb-
1Zr alloy bimetallic system. Columbium-1% zirconium alloy
specimens are being exposed to liquid potassium in capsules
of the two steels for 1000 hours at 1400 ° F under isothermal
conditions R.L.K.
N65-1BO75# Naval Civil Engineering Lab., Port Hueneme.
Calif
IMPROVED METHOD OF DETERMINING METAL CORRO-
SION RATE BY WEIGHT LOSS
E S Matsui 16Nov 1964 19p refs
(R-341: AD-609228) OTS: $0.75
A deficiency was found in the procedure for the salt-spray
test used to determine the weight loss suffered by metal struc-
tures, such as ballast tanks, from rusting. The procedure did
not take into account the nonhomogeneity of material among
the panels being tested. A modified method was developed;
and the results obtained with this method were compared
with those obtained using the original method The modified
method not only corrected the deficiency, but it also improved
the precision of the test method significantly. Author
N65-18284# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv.
USE OF POLYMERS IN ANTICORROSIVE TECHNOLOGY
P. G. Udyma et al [1960] 420 p refs Transl. into ENGLISH
from RUSSIAN
(FTD-MT-63-54: A D-602584)
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N66-1B428# Oak Ridge National Lab,Tenn Chemical Tech-
nology Div
CORROSION OF THE VOLATILITY PILOT PLANT INOR-8
HYDROFLUORINATOR AND NICKEL 201 FLUORINATOR
DURING FORTY FUEL-PROCESSING RUNS WITH ZIR-
CONIUM-URANIUM ALLOY
E L Youngblood, R P Milford. R. G Nicol, and J B Ruch
Mar 1965 77p refs
(Contract W-7405-ENG-26)
(ORNL-3623) OTS: $300
Corrosion of the Volatility Pilot Plant process vessels was
periodically determined during 40 processing runs in which
uranium was recovered from both irradiated and nonirradiated
zirconium and zircaloy-2-clad fuel elements. The primary reac-
tion vessels were the hydrofluorinator, constructed of INOR-8,
which was exposed to gaseous hydrogen fluoride and an
NaF-LiF-ZrF4 molten salt mixture at 500 ° to 650°C, and the
fluorinator, constructed of Nickel 201 (low-carbon nickel).
which was exposed to fluorine and molten salt at about 500 ° C.
Corrosion in the INOR-8 hydrofluorinator occurred primarily
by bulk-metal loss. The maximum corrosion rate of 0.14 mil/hr
of HF exposure (3S mils month of molten salt) occurred in
the replacement bottom. No extensive corrosion was observed.
The Nickel 201 fluorinstor had significant bulk-metal losses
and intergrenular corrosion. The maximum Nickel 201 bulk.
metal loss of 0.9 mil/hr of F 2 exposure occurred in the lower
vapor region after 14 runs Author
N68-18429# Union Carbide Corp, Oak Ridge. Term Nuclear
Div
CHEMICAL COOLANTS FOR MACHINING URANIUM
IN THE PRESENCE OF TRACE AMOUNTS OF CHLORIDE
T P Sprague, J M Googin, and L R Phillips 14 Oct 1964
51 p refs
(Contract W-7405-ENG-26)
(Y-1475) OTS: $3.00
The presence of trace amounts of chloride was found to
cause severe corrosion pitting of uranium during machining
operations A dibasic sodium phosphate solution will increase
the chloride tolerance approximately 10 tames over a sodium
nitrite-triethanolamine-type coolant In the phosphate coolant,
sodium caprylate is required to retard corrosion of cast iron
in the machine tools and benzotriazole to ehminate corrosion
of the copper alloys in the coolant circulation system and bear-
ings Results indicate that bacterial protection is also requ=red
for routine use Author
N65-18457# Alhs-Chalmers Mfg Co. Mdwaukee W_s
Atomic Energy Dw
PATHFINDER ATOMIC POWER PLANT CORROSION-ERO-
SION TESTING OF STAINLESS STEEL IN OXYGENATED
SATURATED STEAM
C R Bergen 10 Feb 1964 22p
(Contllbct AT(11-1)-589)
(ACN P-64001)
An investigation was conducted of the corrosion-erosion
characteristics of venous stainless steels in dynamic saturated
and superheated steam containing oxygen and moisture The
steels studied included types 304, 304L. 316, and 316L All
the alloys suffered some intergranular attack in wet oxygenated
steam, and this intergranular attack increased with moisture
content in the steam and carbon content in the alloy Eros=on
was found for the high-carbon 304 but not for the others Author
N66-18674# Aberdeen Proving Ground, Md Army Coating
and Chemical Lab
A STUDY OF VARIOUS INHISITORS FOR PREVENTION
OF GALVANIC CORROSION Final Report
W. H, Deaver 4Jan. 1965 9p ref
(CCL-175;AD-610136)
Various types of corrosion inhibitors and metallic salts were
evaluated to determine the=r ability to prevent or retard galvanic
corrosion of magnesium-steel assemblies Screening tests
showed sodium merceptobenzothiazole (NaMBT)to be the most
effective for prevention of galvamc corrosion on specimens
immersed in a 3% salt solution An attempt was then made to
utilize NaMBT in a pretreatment for magnesium-steel couples
A procedure was developed for anodtcally depositing a coating
from a NaMBT bath: however the coating produced faded to
provide the desired corrosion resistance Author
N65-18737 JoMt Pubhcations Research Serwce Washing
ton, D C
INFLUENCE OF RARE EARTH METALS AND THEIR OX-
IDES ON THE PLASTICITY AND ANTICORROSION PROP-
ERTIES OF STAINLESS STEELS
Ye M Savttskiy. V F Popov. N V Keys and V N Lyub_mov
In its Probl of the Theory and Use of Rare Earth Metals 23
Feb 1965 p 286-291 refs (See N65-18701 09 17) CFST)
$7 O0
In case of aftercharglng of REM m stainless steels m
amounts of 0.05%-0 18% or of oxides of REM in amounts of
008%-0 12%, the technological properties of the steels are
sharply improved; the surface of the ingot of steels with an
addition of REM is improved on account of better fluidity
the deformability of the steels is improved, the rough cracks
along the angles and edges of the blanks are ehmmated and
expenditures for their cleaning during reductions are reduced by
30%-40%. The macrostructure and antlcorroslon properties
are improved to a considerable degree on account of purification
of the grain boundaries In the case of additions of REM and
REM oxides, the strength and plast=c=ty increase and the
anisotropy of the chemical properties of the steel ts reduced
In the case of additions of REM or REM oxides, the number of
twists of samples of stainless steels before breaking at 12OO °
N65-19235
ir_creases from 10 to 24 and from 13 to 23 revolutions re-
spectively Author
NBB-18869# Rock Island Arsenal Lab. Ill
ALUMINUM COMPLEX SOAPS AS THICKENERS FOR
MULTI-PURPOSE GREASE
Max T Fisher 21 Dec 1964 22 p refs
(RIA-64-3160: AD-610560) CFSTI $075
The reaction of aluminum isopropylate with mixtures of
fatty acids and other organic acids in a mutual solvent is the
preferred method of forming comp{ex soaps Of the 17 different
lower molecular weight organic acids complexed with an alumi-
num soap, an aluminum benzoate-soap complex showed the
best thickening efficiency and highest dropping point The
effects of benzoate to soap ratios, preformed complex vs in
situ preparations, solvent effects on in situ preparations and
additive, thickener concentration and dispersion effects were
evaluated on aluminum benzoate-soap complex greases made
with 74 SUS at 100 ° F oil Author
N65-19022# General Electric Co, Evendale, Ohio Advanced
Engine and Technology Dept
iNFLUENCE OF STRESS CORROS!ON ON (=TRFN_TH OF
GLASS FIBERS
D L Hollinger, W G Kanetzky. and H T Plant 30 Nov 1964
21 p refs
(Contract Nonr-4486(OO)(X))
(BM PR-4: AD-609985)
Static fatigue tests at liquid nitrogen temperature were
completed on wrgm E-glass single filaments In these tests,
fibers approximately 00005-inch diem were dead-loaded in
tension while at - 196 ° C and maintained at that temperature for
at least 1 7 x 105 seconds Loads were varied within the high
stress region from 400000 to 650000 psi No static fatigue
failures were observed under these conditions, even though the
stress r_nge w_s h_gh enough to cause immediate failure of
some fibers upon load app!ication This is in distinct contrast
to the behavior observed at room temperature in normal humid-
ity where delayed failures occurred over several decades of time
with stress level ranging from 200000 to 400000 psi Author
N65-19037# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
SYNTHESIS OF ORGANIC COMPOUNDS AS ADMIXTURES
TO LUBRICATING OILS
A, M Kuliyev 21 Jan 1965 7 p Transl into ENGLISH from
Vestn, Akad Nauk SSR (Moscow), no, 7. 1962 p51-53
(FTD-TT-64-880/1 ; AD-611076)
Compounds used as antifreeze, detergent, antiscale, and
antioxidant additives to lubricating oils are discussed. The
synthesis of condensation products of alkylphenols and urea
with formaldehyde in an acid medium is presented Condensa-
tion products, derived from alkylphenol and a tertiary carbon
atom base. appear to be highly effective antioxidizing admix-
tures Antioxidizing admixtures were also obtained from the
reaction of ammonia and furfurote An addition of 001% to
oil was found to increase stability to oxidation, EE.B.
N66-19161# Army Electronics Labs. Fort Monmouth. N J
Power Sources Div
A STUDY OF FACTORS AFFECTING THE CORROSION
RATE OF MAGNESIUM IN VARIOUS ELECTROLYTES
UNDER STATIC CONDITIONS
CarlA Nordell Aug 1964 17p
(ECOM -2517; A D-6099881
The corrosion rates of magnesium and magnesium alloys
in magnesium salt solutions of chloride, bromide, and perehlo-
rate were studied by measuring the gaseous reaction product
as a function of time. Reliable apparatus was developed to
accurately determine the volumes of gas generated Protective
films were applied to the surface of the magnesium metal to
suppress excessive chemical reactivity at the metal-electrolyte
interface, thereby reducing static corrosion rates Cramolin.
one of the films tested, reduced the gas evolution of an AZ21
Mg-2N MgBr 2 system from 400 cc/800 hr to 01 cc/800 hr
Author
N65-19191 Air Force Systems Command. Wright-Patterson .
AFB, Ohio. Foreign Technology Div
INVESTIGATION OF THE THERMAL STABILITY AND
CORROSIVENESS OF SULFUROUS FUELS AT TEMPERA-
TURES ABOVE 100°C
Ye R Tereshchenko and M Ye Tararyshkin In its Chem of
Sulphur Org Compds. Contained in Petrol and Petrol Prod
12 Jan 1965 p32-41 refs (SeeN65-1918809-06)
The corrosiveness of small concentrations of sulfur contain-
ing compounds in petroleum fuels was studied at a tempera-
ture of 150 °C under static conditions in a bomb, and under
dynamic conditions in apparatus simulating the operation of a
fuel filter of a motor. It was observed that insoluble deposits
were formed above 100°C with sedimentation in the 150 ° to
200°C temperature interval, These products were mainly from
the oxidation of sulfur, nitrogen, and oxygen organic com-
pounds present in the fuel Deposits were found to decrease
bya factor of 2 or 3and corrosiveness by a factor of 10 by the
hyClropur_hcat_oq_ o( _.I_ [u_i E E B
N65-19200# Air Force Systems Command, Wright-Patterson
AFB.Ohio Foreign Technology Div
ELECTRIC RESISTANCE TENSOMETER
B A Glagovskiy, B M. Rakhman, and U M Zubkov 28 Jan.
1965 5 p Transl into ENGLISH from the Russian Patent
no 153138 (Appt no. 668220/25). 27 May 1960 p 1-2
(FTD-TT-64-872/l+2; AD-611051)
To expand the boundaries of measurement to the plastic
range, the electric resistance tensometer was made from
0.05-ram-thick titanium-aluminum foil, containing 3% to 5%
aluminum. The anticorrosion stability of the foil and its non-
magnetic character allow use in caustic media and in electric
and magneiic fields, E.P.V
NBS-19234 Bureau of Naval Weapons. Washington. D. C.
CORROSION PROTECTION OF HIGH-STRENGTH STEELS
S. Goldberg In Battelle Mere Inst. Probl. in the Load-Carrv-
ingAppt, of High-Strength Steels [1964] p.78-90 refs (See
N65-19226 09-17)
Stress-corrosion cracking, hydrogen embrittlement, and
corrosion fatigue are considerations in serviceable corrosion
protective systems. The environmental conditions are -65°F
to approximately 1000 °F in marine environments of the spray
type with intermittent bold exposure. Although 12% type chro-
mium steels have been widely used without protective coatings.
rhesematerials require protection for many applications Higher
chromium-content materials, although not requiring corrosion
protection when used alone, require coatings where they may
contact other materials or are mechanically joined with them-
selves Although successful protective schemes are being
used, substantive advances are needed to simplify application
andmalntenance Also required are nondestructive test methods
toevaluate corrosion damage which may occur Author
N66-19235 Naval Research Lab, Washington, D. C
STRESS-CORROSION CRACKING AND CORROSION
FATIGUE OF HIGH-STRENGTH STEELS
B. F Brown In Battelle Mere Inst, Probl. in the Load-Carry-
ingAppl of High-Strength Steels [1964] p91.-102 refs (See
N65-19226 09-17)
Indications from present test methods are that many heat-
treated steels are susceptible to stress-corrosion cracking at
Strength levels as low as 150,-175 ksi yield strength in rea-
sonable environments, and that the susceptibility increases with
increasing yield strength. In approximately the same strength
range, these steels also begin to exhibit susceptibilitv to hydro-
gen embrittlement, so that cathodic protection against stress
corrosion cracking cannot be used in seawater, and inorgamc
zinc coatings are unsuitable. A new requirement is thus im-
posed upon coatings for at least some of these steels: ie. the
N65-19236 .
coatings must be more than corrosion barriers, they must be
vapor barriers as well. Author
N65-19236 Gt Brlt Ministry of Aviation. London
PROTECTION AGAINST CORROSION, HYDROGEN EM-
BRITTLEM ENT
H G Cole In Battelle Mere Inst Probl in the Load-Carry-
ing Appl of High-Strength Steels [1964! p 103-104 (See
N65-19226 09-17)
The problem of hydrogen embrittlement, theories for the
movement of hydrogen through steel, and the way in which
it reduces the cohesive strength of the steel are discussed
The value of cleanness and of low sulfur and phosphorus
content, not only for improved mechanical properties, but also
for raising the threshold hydrogen content below which em-
brittlement does not occur is emphasized Cleaning processes,
protective coatings, and stress corrosion are included. Cad-
mium plating plus paint is considered the best protective
for steel, although some hold the view that phosphate treat-
ment plus paint is as good or even better. E.E.B
N66-19256# Naval Research Lab.. Washington, D.C. Chemis-
try Div,
CORROSION OF METALS IN TROPICAL ENVIRONMENTS.
PART G: ALUMINUM AND MAGNESIUM
C.R, SouthwelI, C W. Hummer, Jr,.andA. L. Alexander 1 Dec
1954 18p refs
(NRL-6105: AD-609618) CFSTI: $0.50
The corrosion resistance of 3 alloys of aluminum and 2
alloys of magnesium was studied following exposure up to 16
years in 5 natur_,l tropical environments These include sea
water immersion, fresh water immersion, and exposure to tidal
sea water, a tropical marine atmosphere, and a tropical inland
atmosphere Aluminum 1100. aluminum alloy 5061-T, and
magnesium alloy AZ31X were exposed to each environment
In addition. Alclad aluminum 2024-T and magnesium alloy
AZ61Xwere exposed to the two tropical atmospheres Weight
loss, pitting, and change in tensile properties were measured to
show the extent of corrosion for each of these materials Alumi-
num alloys demonstrate extremely high resistance to each
environment, with the exception of tropical fresh water, m
which case serious pitting occurred Alloy 6061-T demon-
strated some superiority in all environments to aluminum 1100.
Author
N66-19419# Rock Island Arsenal Lab., II1.
COMPARISON OF AUTOMOTIVE LUBRICATING GREASES
S. Fred Calhoun. Richard Faoro, and R L Young 21 Dec 1964
12 p refs
(RIA-TR-64-3578:AD-611090) CFSTI: $0.50
Six commercial automotive greases were evaluated along
with one qualified MIL-G-10924B grease The tests were (1)
worked penetration. (2) four-ball wear and extreme pressure.
(3) roll stability. (4) water washout, (5) water resistance, and
(6) rust prevention. Results indicate the MIL-G-10924B grease
to be better than average in wear, extreme pressure, and roll
stability, and superior in rust prevention and water resistance.
Author
N65-19446# Aerojet-General Corp., Sacramento, Calif. Ad-
vanced Storable Engine Program Div.
HYDROSTATIC BEARING FEASIBILITY PROGRAM Quar-
terly Progress Report. 1 Jul.-30 Sep. 1964
1 Dec 1964 67p refs
(Contract AF 04(611)-7439)
(Rept -7439-Q-1: AD-609628)
Work on the analysis of the applicable laminar and turbu-
lent flow laws to externally pressurized liquid-lubricated jour-
nal bearings resulted in the formation of equations for bearing
pressure distribution, load-carrying capacity, fluid film stiff-
ness, torque, horsepower loss. and coolant temperature rise
that are applicable in orifice, capillary, and constant flow com-
pensation Computer programs to solve the equations were
prepared for journal and thrust bearings under laminar anid
turbulent flow conditions The laminar flow computer pro-
grams did not yield all required data. An analysis of large
turbopump bearing requirements led to the design of journal
and thrust bearings, their test plans, and performance predic-
tion. Hydrostatic thrust bearings appear to be feasible for
high-speed application, very high load-carrying capacity re-
quirements, or where the viscosity and lubricity of the fluid
are not conducive to the use of rolling contact or hydrodynamic
bearings G G
"N65-;19464# Battelle Memorial Inst, Columbus. Oh*o
DEVELOPMENT OF NIOBIUM ALLOYS RESISTANT TO
SUPERHEATED STEAM
Arthur A, Bauer. Warren E Berry, John A De Mastry, Robert
D Koester, and Frank A Rough 11 Nov 1964 47 p refs
(Contract W-7405-ENG-92)
(BMI-1700. EURAEC-1285) CFSTI: $100
Niobium-base alloys containing additions of 18 to 24 a/o
titanium, 12 to 18 a/o vanadium, and 9 to 12 a/o chromwm
were prepared by arc melting, and evaluated for corrosion re-
sistance in the cold-worked condition Alloys contalmng greater
than 9 a/o chromium could not be cold rolled because of a
NbCr 2 precipitate in the grain boundaries The niobium-21
a/o titanium-12a/ovanadium-9a/o chromium alloy was found
to have excellent corrosion resistance to attack by 540_C
deoxygenated steam, having a total weight gain of 455 mg per
dm 2 for 10000 hr of exposure. The resistance to steam attack
at 550 ° and 7050 C appears to be adequate to withstand reactor
temperature transients There was no evidence of stress cor-
rosion in 640 ° C steam or in steam to which chloride ions had
been added. Loop tests indicated that the niobium-21 a/o
titanium-12 a/o vanadium-9 a/o chromium alloy does not have
satisfactory corrosion resistance to BWR superheater steam
(20-ppm oxygen and 2,5-ppm hydrogen) at 566 °C The 540 °C
short-time tensile properties were excellent, the alloy proc-
essing a yield strength of 150000 psi and an ultimate tensde
strength of 170000 psi Recrystalhzatlon occurs _n 1 hr at
1150 ° :_ 10oC Author
N65-19465# Ilhnois Umv, Urbana Coil of Engineering
THE EFFECTS OF 60-CYCLE ALTERNATING CURRENTS
ON THE CORROSION OF STEELS AND OTHER METALS
BURIED IN SOILS Engineering Experiment Station Bulle-
tin 470
Walter H Bruckner Nov 1964 64 p refs Available from IIh-
nols Univ.: $150
In laboratory-operated cells which stmutated field condl-
tionsof metal buried in soil. ac was found effective _n accelerat-
ing the soil corrosion of all metals tested, including ferrous
and nonferrous alloys Corrosion due to ac resulted from thermal
and electrical effects. The electrical effects may be contributed
by ac only when dc is blocked from the circuit No consistent
relationship could be found between ac and the dc component
in cells with steel electrodes. In addition, adc component
was found in cells with apparently identical steel electrodes
and environment. The presence of ac in an electrical c_rcuit
composed of different metals buried in soil increased the dc
current in the galvanic celt, and increased the corrosion rate
normally expected for the anode of such a cell Author
N66-19627# ARO. Inc., Arnold Air Force Station. Tenn,
TESTS OF DRY COMPOSITE LUBRICATED BEARINGS
FOR USE IN AN AEROSPACE ENVIRONMENTAL CHAM-
BER, MAY 1-JUNE 16, 1964
T. L. Ridings Arnold Eng Develop Center, Mar 1966 45 p
refs
(Contract A F 40(600)- 1000)
(AEDC-TR-65-35; AD-458414)
This report contains the results of a test program to
determine the operational characteristics of dry composite
lubricated bearings Two different bearing types were tested:
10
N65-19971
tapered roller bearings and ball bearings Four dry composite
lubricants and two low vapor pressure greases were tested
Results indicate that the dry composite lubricants were
more successful when used with ball bearings than when
used with tapered roller bearings All four composite lubri-
cants provided low system torques (40 to 60 Ib in) under
heavy loads (3000 Ib/beanngs) for the scheduled 100 hours
Best results were obtained using Cu and PTFE and WSe 2
and a sdver alloy + PTFE + WSe 2 One low vapor pressure
grease was successful as a lubricant at room temperature
but migrated at temperatures above room temperature
The other low vapor pressure grease was successful at
temperatures up to 140 °F with no migration Author
N65-19S92# Joint Publications Research Service. Washing-
ton. D C.
STEELS IN POWER MACHINERY Solected Articles
16 Mar 1965 26 p refs Transl. into ENGLISH from Energo-
mashinostr (Moscow). no. 10. Oct 1964 p 26-29, 29-30,
30-32
(JFRS-29139, TT 65 30520! r_C;T0. $100
The first article discusses the apparent dbscrepancy between
laboratory data on the stability of stainless and carbon steels
andthelr actual resistance to cavltational erosion under operat-
ing conditions in hydroelectric turbines Mechanical and im-
pact-corros=onal aspects of steel disintegration are considered
in demonstrating that differences in cavitation intensity account
forvariahons m the stability data The second article discusses
the effects of annealing variables on the strength and durability
of steel pros with rolled threads The third article discusses
the ways m which an oxide layer influences the kinetic and
diffusion reactions of gas corrosion of steel, particularly in
cases where the oxide layer _s continually being chipped away
MPG
N66-19660# PhdhpsPetroleumCo,ldahoFalls,ldaho Atomic
Energy Div
CORROSION OF TYPE :316 STAINLESS STEEL IN NaK
SERVICE--A LITERATURE SURVEY
C A Zimmerman Feb 1965 21 p refs
(Contract AT(10-1)-205)
(IDO-14651) CFSTI: $100
A literature survey of work on corrosion of stainless steel.
especially Type 316, by NaK and sodium was made. In general,
the Type 316 and Type 304 stainless steels should give good
performance with NaK The mechanisms which can lead to
failure are attack by _mpurities at temperatures under 550 °C,
and carbide precipitation, sigma formation, and mass transfer
at higher temperatures. Author
N65-19727# General Electric Co., Cincinnati, Ohio. Ma-
terials Development Lab
THE DEVELOPMENT OF METHODS FOR THE ULTRASONIC
INSPECTION OF BEARINGS Final Engineering Report, Mar.
1963-Sep. 1964
E N BambergerandJ D Marble 20Oct 1964 93p refs
(Contract N Ow-63-O383-d)
(A D-454013)
A program was conducted to develop and demonstrate
feasibility of an ultrasonic inspection technique for anti-
friction bearings. The purpose of this type of nondestructive
inspection is to increase the reliability of bearings by the
elimination of those parts subject to premature failure. The
special ultrasonic inspection technique coded MC 3 is partic-
ularly suited for bearing inspection, due to the ability to con-
trol its depth of scan. thereby restricting the inspected region
Using the MC 3 technique, the inner and outer raceways of 100
ball bearings were inspected prior to assembly The inspection
data were analyzed and the bearings ranked in order of proba-
bilityof failure Following testing, a reinspection was performed
on a number of long-life, unfaded bearings to determine
whether the MC 3 inspection could also detect incipient sub-
surface failures. The MC 3 inspection is capable of sorting
out those bearings likely to fail in the early portion of life,
although not yet on a completely reliable basis Until the
reliability can be more absolute, the MC 3 method cannot be
recommended for immediate application as a quality control
measure Author
N65-19849"# General Electric Co., Cincinnati. Ohio Missile
and Space Div.
MATERIALS FOR POTASSIUM LUBRICATED JOURNAL
BEARINGS Quarterly Progress Report No. 6, Jul. 22-Oct. 22.
1964
R G Frank. ed. [1964] 74p refs
(Contract NAS3-2534)
(NASA-CR-54264) CFSTI: HC $300/MF $0.75
Twenty Cb-lZr alloy capsule assemblies were filled with
purified potassium and tested isothermally for 1000 hours at
800 °, 1200°F, and 1600°F in a vacuum of 10 -8 to 10 -9 tort
Chemical analyses, by the mercury amalgamation method, of
samples ul" ih_ tJU[az, s:,um taken 3t th_ _m_ time that the
capsules were filled, indicated the potassium contained less
than 50 ppm oxygen. Each of the three sets of six capsules
contained test specimens of K601. TiC, lO%Cb+TiC,
5%W+TiC. Grade 7178, and Star J materials. Two additional
capsules, tested at 1600°F, contained specimens of 10%-
Mo+TiC and TiB 2. respectively. The chamber pressure at
the end of the test was 1 X 10 -gtorr.To evaluate dimensional
stability, duplicate specimens of 10 of the 14 candidate ma-
terials were tested for 1000 hours at 1200 ° and 1600°F in
vacuum. The chamber pressure at the conclusion of the test
was 1 3 X 10 -gtorr Of the 10 materials evaluated, the Zircoa
1027 was the only material to show a significant change in
dimcnsions, i.e. _pproximately +04%. as a result of the
1000-hour exposure at !600 ° F Author
N66-19893* SKF Industries, Inc.. King of Prussia. Pa. Re-
search Lab
BEARING LUBRICANT ENDURANCE CHARACTERISTICS
AT HIGH SPEEDS AND HIGH TEMPERATURES Progress
Report No, 9. Oct. 1-Dec. 31, 1964
C J Wachendorfer [1964} 43p refs
(Contract N ASw-492)
(NASA-CR-57445; AL65TO02) CFSTI: HC $2,00/MF$0,50
Testing has continued with nine consumable electrode
vamJum melted steel angular-contact ball bearings and three
high-temperature lubricants, viz. a highly viscous ester base
oil. a six-ring polyphenyl ether, and a viscous hydrocarbon, at
speeds up to 45000 rpm. mean temperatures up to 680 ° F and
under 365 Ibs thrust load, Checkout tests were conducted to
determine the operating temperature of the rig and bearings
when heated by internal heat generation only. at 45000 rpm
and to arrive at a suitable arrangement for external cooling,
Author
N65-19971# General Electric Co., Schenectady, N.Y. Ad-
vanced Technology Labs.
LUBRICATION OF HEAVILY LOADED, LOW VELOCITY
BEARINGS AND GEARS OPERATING IN AEROSPACE
ENVIRONMENTAL FACILITIES
Ralph E. Lee, Jr. Arnold AF Sta., Tenn.. Arnold Eng. Develop.
Center, Jan. 1965 212 p refs
(Contract AF 40(600)-1013)
(AEDC-TR-65-19: A D-456355)
This report presents the results of a balanced study of
bearings and gears for heavily loaded, low velocity space simu-
lator applications, integrated with a research effort directed
toward the development of materials, lubricants, application
orocesses, and evaluation and testing techniques. Solid film
11
N65-20203 °
lubricants consisting of molybdenum disulfide and graphite
with silicate and epoxy-type binders, and thin-film platings
of gold and silver, were among the better performers. Molyb-
denum disulfide-glass, and graphite aluminum phosphate
were among the more successful solid film lubricants developed.
Apiezon L. a low vapor pressure petroleum distillate exhibited
good performance characteristics. Lubricated cylindrical,
spherical, ball, and tapered rolling element bearings of 30-.
50-, and lO0-mm-bore sizes were tested in this effort. The
gears tested were helical Author
N65-20203 Joint Publications Research Service. Washing-
ton. D. C.
INTERACTION OF SOLDER WITH THE MATERIAL BEING
SOLDERED. 2: DISSOLUTION OF BASE METAL DURING
SOLDERING
N F. Lashko and S V Lashko /n its Studies in the Brazing
and Soldering of Metal Alloys 2 Mar. 1965 p 9-19 refs
Transi into ENGLISH from Avtomat Svarka (Klev). 1963
p 30-35 (See N65-20201 10-15) CFSTI: $200
A study was made of the dissolution of pure metals in
more readily fusible liquid metals (solders) under the condi
t_ons approximating those of capillary soldering and solder-
ing in a bath. Rate of dissolution with rising temperature
depends on the amount of solder and structure of the alloy
that is formed in the soldered seam and the zone of diffused
interaction Formation of =nterlayers of incongruent cheml-
cal compounds at the contact of liquid solder with the metal
being soldered decreases the rate of its dissolution near the
perltectic temperature. Ways of lowering the rate of dissolu-
tion of the metal being soldered in the liquid solders are con-
sidered Author
N65-20483"# National Aeronautics and Space Administration
Langley Research Center. Langley Station, Va.
SALT-STRESS-CORROSION CRACKING OF RESIDUALLY
STRESSED TI-8AI-1Mo-IV BRAKE-FORMED SHEET AT
550°F (561° K)
RichardA. Pride and Joh_t M. Woodward Washington. NASA.
Apt 1965 27p refs
(NASA-TM-X-1082) CFSTI: HC $100/MF $050
An experimental investigatiun of salt-stress-corrosion
cracking with residual stresses was conducted with one of
the supersonic-transport candidate materials, Ti-8AI-1Mo-IV,
Specimens with right-angle bends were brake formed from
sheet material to produce residual stresses, coated with sodk, m
chloride, and exposed at 550 ° F (561 ° K). After various exposure
times, some of the specimens were gtven a reverse-bend test
to determine the extent of cracking based on bending deflec-
tion, Other specimens were examined metallurgically, Salt-
stress-corrosion cracks began to appear in less than 20 hours,
and the effects were at least as severe as the effects produced
by load-induced tensile stresses, Several approaches were
examined for alleviating the corrosion cracking, and. of these.
shot peening and nickel plating appear promising enough to
warrant further investigation. Author
N65-20570# National Research Council of Canada, Ottawa
(Ontario).
QUARTERLY BULLETIN OF THE DIVISION OF MECHANI-
CAL ENGINEERING AND THE NATIONAL AERONAUTI-
CAL ESTABLISHMENT. 1 JULY TO 30 SEPTEMBER 1964
[1964] 96p refs
(DM E/NAE-1964(3))
CONTENTS:
1 LOW TEMPERATURE CHARACTERISTICS OF
MULTIPURPOSE GEAR OILS R B Whyte p 1-14 refs (See
N65-20571 10-15)
2 PHOTOGRAMMETRIC CHECKING OF WIND TUN-
NELMODELS A.J Bowker p 15-43 (See N65-20572 10-15)
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3 CURRENT PROJECTS OF THE DIVISION OF ME-
CHANICAL ENGINEERING AND THE NATIONAL AERO-
NAUTICAL ESTABLISHMENT p45-87
N65-20571 National Research Council of Canada. Ottawa
(Ontario) Fuels and Lubricants Lab
LOW TEMPERATURE CHARACTERISTICS OF MULTI-
PURPOSE GEAR OILS
R. B Whyte In its Quart Bull of the Div of Mech Eng and
the Natl Aeron Estab, 1 Jul to 30 Sep 1964 [19641 p 1 14
refs (See N65-20570 10-15)
The performance of four multipurpose gear oils in labora-
tory bench tests, in differential assembhes m the cold room,
and in the same vehicle differentLal bs reported It was con-
cluded: (1) At the low ambient temperatures at whtch 75 grade
oils are used, the chemLcal achv=ty of the E P add[t=ves _s too
low to prevent surface damage to the gear teeth under severe
conditions An increase in additive content nf 25% over that
used in the higher grades ts sufficient to give satisfactory
protect=on (2) Excellent correlat=on was obtained between
channel points and the temperature at which the oil begins
to seriously affect the torque required to turn a differential
assembly (3) There was no ewdence that prolonged storage
at low temperatures results in torque requirements greater
than storage overmght (4) The original Army recommenda-
lions for changLng from 90 to 75 grade lubricants in rear axles
at about +32'" F ambient dLd not agree with either these findings
or with commercial practice Change should be made at O° to
_10OF EEB
N65-20708# Oak Ridge National Lab, Tenn
EVALUATION OF HASTELLOY F AND OTHER CORROSION-
RESISTANT STRUCTURAL MATERIALS FOR A CONTINU-
OUS CENTRIFUGE IN A MULTIPURPOSE FUEL-RECOV-
ERY PLANT
W, E Clark, L Rice. and D N Hess Apr 1965 16 p refs
(Contract W-7405-ENG-26)
(ORNLo3787) CFSTI: $100
Hastelloy F was found suitable as a material of construc-
tion for a centrifuge to be used for clarifying solutions gen-
erated in various nuclear head-end processing schemes. The
maximum corrosion rate was _0.7 mil/m.onth in all solutions
tested Test temperature was 35 °C. Candidate materials be-
sides Hastelloy F included Carpenter 20SCb stainless steel.
Hastelloy C. titanium-45A, and a vacuum-melted, low-carbon
variation of Ni-o-nel. Hastelloy F was the only one of these
materials which was satisfactorily resLstant to all of the test
solutions. Author
N66-20710# Du Pont de Nemours (E. I) and Co., Aiken, S. C.
Savannah River Lab.
STRESS CORROSION CRACKING OF AUSTENITIC STAIN-
LESS STEEL Status Report, September 1, 1964
Mclntyre R. Louthan. Jr. Feb. 1965 22p refs
(Contract AT(07-2)- 1)
(DP-957) CFSTI: $1.00
Stress corrosion cracking of austenitic stainless steel is
being investigated to develop a fundamental understanding of
the phenomenon. This report presents the status of studies
relating specimen microstructure and dislocation substructure
to the susceptibility to stress corrosion cracking. Anodic dis-
solution plays a major role in the nucleation and propagation
of stress-corrosion cracks. The susceptibilities of different
heats of the same type of steel to cracking are,quite different.
and these differences are not attributable to differences m the
composition of major alloying elements, material hardness, or
dislocation substructure. It is also shown that the relative
rate of preferential attack at dislocation arrays and stacking
faults in thin foils of type 304 stainless steel exposed to
dilute NaCI solutions increased with increasing temperature
and was more rapid =n heats of steel which were most suscepti-
ble to cracking in bulk tests Author
• N65-21344
N65-20807"# Electro-Optical Systems. Inc., Pasadena. Calif.
HYDROGEN-OXYGEN ELECTROLYTIC REGENERATIVE
FUEL CELLS
Harvey Frank 10 Dec. 1963 9p
(Contract NAS3-2781)
(NASA-CR-57665; EOS-4110-M-4) CFSTI: HC $1.00/MF
$0 50
Design of the fuel cell assembly was completed. Also, the
cycle controller design was established A few modifications
of the first fuel cell design were made to improve reliability
and simplify fabrication The first such modification consisted
of increasing the diameter of the separators to provide more
sealing area for the Teflon gaskets A second change consisted
of increasing the thickness of the separators to simplify the
machining of the inlet radial holes which serve as inlet gas
ports. Five oxygen electrodes were completed. A sample of
butyl rubber from which the balance diaphragm is to be made
was held at 100°C for 5 days under 100 psig of oxygen. No
apparent change m surface properties or elasticity was noted.
Samples of magnesium and aluminum were subjected to the
same tests w_th no apparent change in the metal surfaces.
Kai-,i_e;', plated mcke! w3s tested ,*nH_=r plprfrnlv£is No sions
of penetration into the substrate material were noted. Single
cell data were also included EE8.
N65-21054# Ampex Corp. Redwood City, Calif.
DERIVATION OF GOVERNING EQUATIONS FOR SELF-
ACTING FOIL BEARINGS
EdwardJ Barlow Feb. 1965 29p refs
(Contract Nonr-3815(00)(X))
(RR-65-1: AD-612720)
Contained is the derivation of the equations for the self-
acting foil bearing. These equations include the effects of
bending stiffness of the tape and of compressibility of the
lubricant They 8r_ nnnlinear and the boundary conditions
are divided equally between the two ends of the tape These
complications even make obtaining numerical solutions diffi-
cult Linearized solutions are derived for large wrap angles
neglecting the bending stiffness of the tape. Author
N65-21108# Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign Technology Div
HIGH TEMPERATURE ARRANGEMENT FOR TESTING
LONG LASTING STRENGTH AND CORROSION STABIL-
ITY OF STHUCTURAL MATERIALS IN LIQUID SODIUM
V I Nikitin 14Jan 1965 11 p refs Transl into ENGLISH
from Teploenerg (Moscow). no 5, 1963 p80-83
(FTD-TT-64-704/1+2; AD-610299)
In this report are described structural features of a lab
arrangement for testing corrosion resistance and strength of
structural materials in a sodium stream at a temperature of
up to 1000°C Given are results of brief corrosion testing of
nickel base alloys and chromium nickel austenitic steel at
1000 ° C Author
NSB-21181*# Thompson Ramo Woolridge, Inc., Cleveland,
Ohio.
OPERATION OF A FORCED CIRCULATION, CROLOY 9 M,
MERCURY LOOP TO STUDY CORROSION PRODUCT SEP-
ARATION TECHNIQUES
D. B. Cooper and E J Vargo Washington. NASA. Apr. 1965
102 p refs
(Contract N AS3-2538)" ot
(NASA-CR-217) CFSTh HC $4.00/MF$0.75
A Croloy 9M. forced circulation, mercury loop was de-
signed and operated for a total of 2918 hours at an average
boiling temperature of 1074 °F. Corrosion product separators
were included in both the vapor and liquid sections of the
system and were evaluated for their effectiveness in reducing
problems associated with mass transfer in mercury systems.
Corrosion data for this system were found to agree favorably
with previously reported data for Croloy 9M. The separators in
the vapor portion of the system removed 54.3% of the corroded
metals found in the system, while the separator in the liquid
region removed 24.7% of the corroded metals. Carbon dif-
fusion was noted in the Type 316 SS-Croloy 9M composite
tubing at temperatures above 1200 ° F. The diffusion of carbon
from the Croloy 9M to the Type 316 SS resulted in grain coars-
ening of the Croloy 9M and a profusion of carbides in the
Type 316 SS The composite tubing also exhibited exces-
sive creep after 2918 hours at 1405 ±10 ° F, apparently a result
of metallurgical changes in the Type 316 SS. Deposition and
corrosive and/or erosive attack were observed, after 448 hours
of loop operation, in a Croloy 9M throttling valve located at
the superheater outlet. Author
N65-21177# Rock Island Arsenal Lab., II1.
INVESTIGATION OF VOLATILE CORROSION INHIBITOR
ADDITIVES FOR STANDARD OPERATING OILS TO IM-
PROVE THEIR PRESERVATIVE CHARACTERISTICS
Joseph H. Weinberg and Gerald Pributsky 21 Dec. 1964 24 p
(RIA.-64-3577; AD-612732)
The work demonstrated the feasibility of using carefully
_lected concentrates to improve the preservative properties
of an operating lubricant. However. unpredictable compati-
bility problems may prevent application of this process. Of
three concentrates found that would provide vapor phase pro-
tection comparable to that of Specification MIL-L-46002
VCl oil. and exhibit only slight sedi, mentation in compatibility
tests with operating lubricants, only one had the supply and
logistics properties desirable. Concentrates in liquid form were
revealed best suited because solubility problems were en-
countered with the powdered form of concentrate. The type
of diluent which is part of the concentrate can also produce
detrimental effects on a product when added to an operating
oil as evidenced by drastic changes in viscosity, pour point and
flash point." Author
NSS-21303*# SKF Industries. inc., King of Prussia. Pa. Re-
search Lab.
BEARING LUBRICANT ENDURANCE CHARACTERIS-
TICS AT HIGH SPEEDS AND HIGH TEMPERATURES Prog-
ress Report No. 7, Apr. 1-Jun. 30, 1964
C.J.Wachendorfer [1964] 33p refs
(Contract NASw-492)
(NASA-CR-57982; AL-64T035)
Ten consumable-electrode vacuum-melted (CVM) WB-49
tool steel 7205 angular contact ball bearings were tested at
20000 rpm. 365 Ibs thrust load and mean temperatures up
to 610 ° F. Two hydrocarbon oils. Kendex bright stock 0846
and Socony XRM-109F and the ester base oil, Socony RM-
139A, were used to lubricate the bearings. Also, cage designs
and materials evaluation continued to aid in selecting the most
desirable design which would eliminate the cage guide wear
experienced in previous testing and will be utilized in bear-
ings yet to be tested. An associated research program to select
the most wear-resistant cage materials for application in high
temperature bearings continued with recent testing at tem-
peratures up to 700 ° F, using polyimide plastic cage specimens
and two of the candidate high temperature lubricants. Monsanto
OS- 124 and Esso FN-3157. Author
NSS-21344*# Materials Research Lab., Inc.. Richton Park, Ill.
ELEVATED TEMPERATURE STRESS CORROSION OF HIGH
STRENGTH SHEET MATERIALS IN THE PRESENCE OF
STRESS COI_ICENTRATORS First Interim Report
R. L. Kirchnerand E.J. Ripling Nov. 1964 98p refs
(Contract NASr-50)
(NASA-CR-57914) CFSTI: HC$3.00/MF$0.75
Under laboratory creep furnace conditions, AM 350 stain-
less steels. Inconel W, and V-36 were unaffected by 1000-hr
exposures at 650 °F and 60 ksi in the presence of sea salt.
Salt coated samples of the titanium alloys. Ti-6AI-4V and
13
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Ti-8AI-1Mo-IV. however, were found susceptible to stress
corrosion cracking at 650 ° F and 175 ks1 under the same creep
furnace exposures The average time to failure for the latter
was about 240 hr: although two specimens survived the 1000 hr
whde one failed after only 23 hr At 600 °F. practically no
detenoration was found in the titanium alloys after 1000 hours
of exposure, The severe sensitivity of titanium alloys to hot
salt in laboratory tests is not consistent with its reported be-
havior m service. To predict whether or not titanium is safe in
specific applications requires a better understanding of the
mechanism of hot salt stress corrosion cracking. A tentative
mechanism for hot dry salt stress corrosion is proposed.
Author
N65-21445# Mechanical Technology, lnc, Latham, N Y
AN EXPERIMENTAL STUDY OF FRICTION IN ELASTO-
HYDRODYNAMIC LUBRICATION
M D Longfield 28Aug 1964 26p refs
(Contract Nonr-3729(00)(FBM))
(MTI-64TR63: AD-610134)
The main features of the apparatus were described by
Orcutt Two 1/4-inch wide, 6-inch-diameter disks were mounted
with their axes horizontal, each being driven independently
through Vee-beit drives by infinitely variable-speed electric
motors. The disks were made to roll or roll and shde on their
peripheral surfaces while loaded together. The upper steel
disk was held in a lever assembly which was supported at
one end by a self-aligning pivot Load to the disks was applied
by applying dead weights to the other end of the lever arm
The lower disk, made of glass, was driven at the same or lesser
speed than the steel disk. Both disks were polished on their
peripheries to a surface finish of a few microinches Prow-
sions were available for the true alinement of the disks to
provide a symmetrical distribution of 1dad across their width
A jet of lubricant was supplied to the inlet side of the contact,
and an intercooler was incorporated in the oil circuit to mim-
mize oil supply temperature fluctuations Author
N66-21626"# General Electric Co,, CincinnatL Ohio Missile
and Space Div.
POTASSIUM CORROSION TEST LOOP DEVELOPMENT
Quarterly Progress Report No. 6 for the Period Ending
Jan. 15, 1965
E E Hoffman ed 12 Mar 1965 60p refs
(Contract NAS3-2547)
(NASA-CR-54344) CFSTI: HC $300/MF $050
The development of a prototype corrosion test loop for
the evaluation of refractory alloys in boiling and condensing
potassium enwronments which simulate projected space elec-
tric power systems is considered Loop I. a natural convection
loop. was operated for 1000 hours with liquid sodium at a
maximum temperature of 2260 ° to 2380°F to evaluate the
electrical power vacuum feedthroughs, the thermocouples.
the method of attaching the electrodes, the electrical resistiv-
ity characteristics of the heater segment, and the use of ther-
mal and electrical insulation. Loop II, a single-phase sodium.
forced-circulation loop to evaluate the primary loop EM pump.
a flowmeter, the flow control and _solation valves, and the
pressure transducers completed 2650 hours of scheduled
testing This loop operated at a pump inlet temperature of
1985°F Residual sodium was distilled from the loop and
component evaluation initiated The prototype corrosion test
loop, a two-loop Cb-lZr system, was designed and partially
fabricated It will include a boiler, turbine simulator, and
condenser This facility will be used to develop and endurance
test (2500 hours) the components required to achieve stable
operation at the corrosion test design conditions RW H
NSS-21714# Battelle Memorial Inst. Columbus. Ohio
PHASE. THERMODYNAMIC. OXIDATION, AND CORRO-
SlON STUDIES OF THE SYSTEM URANIUM-NITROGEN
Josef BuglandArthurA Bauer 4 Sep 1964 42 p refs
(Contract W-7405-ENG-92)
(BM1-1692; EURAEC-1210) CFSTI. $100
The pressure-temperature dependence of UN decompo-
sition and melting, of equilibrium between the UN and U2N 3
phases, and of nitrogen solution in the U2N 3 phase was de-
termined as well as the solubility of UN in hquid uranium From
the experimental data. thermodynamic functions for the forma-
tion of U21_ 3 from UN and nitrogen gas and for the solution
of nitrogen in U2N 3were determined For the latter, integrated
thermodynamic functions for the solution of mtrogen in
U2N 3 were calculated The oxidation kinetics of UN ,n CO 2,
oxygen, and water-saturated air were found to obey the linear
weight-gain law with activation energies ranging from 10400
to 15400 cat per mole The oxidation product in atmospheric
gas at temperatures of 300°C and greater was U30 8 UN cor-
roded in 300 °C water to form UO 2. but the rate of corrosion
was highly sensitive to stoichlon/tt[ly and to density w_th cast,
100% dense, stoichlometrlc UN exhibiting optimum corrosion
resistance as compared with nonstoachlometrlc UN prepared
either by casting or by powder metallurgy Corrosion rates
in 100 ° C water. 350 ° C Santowax R, and 820 ° C NaK were low or
negligible Author
N65-21777"# Kaiser Aluminum and Chemical Corp. Spokane
Wash Dept of Metallurgical Research
INVESTIGATION OF WELDING AND FABRICABILITY OF
KAISER EXPERIMENTAL ALLOY MR39A Final Project
Report, Jul 1. 1962-Sep. 30,1963
F R Bays,nger 21May 1964 178p
(Contract N AS8-5065)
(NASA-CR-62233. MS-PR-64-12) CFSTI HCSSO0 MF$1 O0
The feasLbd,ty of the new At alloys X7038 and 7039 for
use in space and missde programs was investigated by (1)
determination of mechanical properties at room temperature
and -320 F of flat-poslt_on TIG weldments of alloys X7038-T6
X7038-T7 and 7039 T6 (2) stress corrosion tests of X7038
T6 X7038-T7. and 7039 T6 parent plate and weldments and
(3) weldabihty of the alloys by the MIG process in the flat
pos,tlon Results showed that the best overall performance
w_th weldments of these alloys was obtained with filler X5039
containing about 4% Mg and 3% Zn Weldments of 7039-T6
made w_th th_s filler gave h_gh tensile strength and excellent
ductdlty, and were readdy made under restraint with a minimum
of weld cracking The excellent propert,es of 7039 weldments
were obtained with specimens containing nominal amounts
of twinning, porosity, dross, incomplete penetration, and other
defects Detailed descriptions and data of the various tests
and mechanical properties of the different alloys are included
GG.
N65-22046# Naval Air Engineering Center, Philadelphia. Pa
Aeronautical Materials Lab
VAPOR LUBRICATION OF HIGH SPEED BALL BEARINGS
Leon Stallings 4Jan 1965 8 p
(NAEC-AM L-2107:AD-457104)
The lubricant properties of reactLon products resulting
from the interaction of vapors generated by volatile compounds
and the constituents of the metal bearing surfaces were investi-
gated Vapor lubrication phenomena studied were decompose-
lion of vapor at elevated temperature yDeldmg a hquLd fraction,
formation of solids produced by chemical reaction between
metal and vapor, and physical adsorption of vapors on metal
surfaces Volatile compounds investigated were amine d_th_o-
carbamates, chlorinated aromatic amines, and bromocamphor
Resultsof additional studies on the effect of earner gas proper-
ties on vapor lubrication are also presented Tables are included
which show the lubricant performance properties of 14 different
organic compounds using mtrogen carrier gas Chromium
alloy bearings having carbon steel retainer components served
as test specimens S C W
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" N65-22059# A_eronautical Research Labs. Melbourne (Aus-
traha) Dept of Supply
CORROSION OF ALUMINIUM
K F Lorkmg Sap 1964 24p refs
(ARL/M ET-54)
As part of the proposed system for analysis of mecha-
nisms of corrosion processes on aluminium, a technique for
correlation of oxide fl)m thickness w_th electrode potential on
corroding alumimum is described Results of oxide film thick-
ness measurements are also used to gwe a more complete
analysis of the mechanism of the eff#ct of the chloride ion on
corrosions of aluminium Methods based on film thickness
measurements and electrochemical measurements are pro-
posed for the rap_d assessment of the corrosive power of so,o-
lions towards aluminium A series of standard measurements of
corrosion weight losses, oxide film thickness determination and
electrochemical measurements on pure aluminium have been
obtained Author
N65-22093# Menasco Mfg Co. Burbank. Calif
EVALUATION OF LOW EMBRITTLEMENT TITANIUM
CADMIUM {DELTA) PLATING PROCESS AS PERFORMED
BY THE MENASCO, BURBANK FACILITY
B GahnbergandJ Shelby 11 Jun 1964 20p
(A600)
Notched sustained toad specimens of 4330M steel, heat
treated to the 220 to 240-Ks_ range and plated with titanium
cadmium plate withstood sustained load at a stress equal to
75% of the notched tenslte strength for periods up to 700
hours w_thout failure Notched 4340 stee_ specimens, heat
treated to the 260 to 280-Ksi range and plated with tJtamum
cadmium p{ate, withstood 700 hours of _oad without failure
T_tamum caclmium plated salt-spray panels withstood more
than 2600 hours of intermittent salt-spray exposure without
_ny tr._ce of corros,on p,uduL.[b T,[amum cadmium (Dei[al
plating process shows no embfltthng characteristics when
apphed to both 4330M at the 220 to 240-Ksi strength level.
and 4340 at the 260 to 280-Ksi ultimate strength range The
corrosion resistance, as measured by salt-spray exposure, far
exceeds that of any other conventional protective surface
finish Author
N65-22144# Naval Research Lab,, Washington, D. C. Chem-
istry Div
SYNTHESIS, CHARACTERIZATION, AND ESTER-ESTER
INTERCHANGE STUDY OF THE MIXED ESTER 2-ETHYL-
HEXYL BENZYL AZELATE
Jacques G O'Rear and Paul J Sniegoski 8 Jan. 1965 12 p
refs
(NRL-6149, AD-612092) CFSTI: $050
New components are in demand for low-temperature in-
strument otis To meet this demand two new esters, bis
(3.4-dichlorobenzyl)beta-methyladipate and 2-ethylhexyl benzyl
azelate, were synthesized and although both esters possessed
the required high surface tensions (43.6 and 33.4 dynes/cm
at 20 ° C. respectively); only the azelate had a suitable viscosity
for low-temperature application. This mixed ester. 2-ethylhexyl
benzyl azelate, was prepared by the esterification of the half
ester. 2-ethylhexyl hydrogen azelate, with a large excess of
benzyl alcohol A study was made of the disproportionation
of 2-ethylhexyl benzyl azelate into two symmetrical diesters:
2(2-ethylhexyl benzyl azelate) reversibly yields dibenzyl azelate
+ bis(2-ethylhexyl)azelate. The reaction rates for this ester-
ester mterchCange were found to be too small to restrict the
desired application of the mixed ester at temperatures below
Author
N65-22149# Naval Research Lab. Washington. D. C. Chem-
istry Div.
STABILIZATION OF SILICONE LUBRICATING FLUIDS
AT 300 ° TO 400°C BY SOLUBLE CERIUM COMPLEXES
H R Baker, J. G. O'Rear, P. J. Sniegoski. and R. E. Kagarise
8Jan 1965 23p refs
(N RL-6156; AD-612064)
The Si-H bond was shown to be involved in the formation
of a stable cerium-silicone inhibitor system and this discovery
was applied to the development of improved methods for
stabilizing silicones. The inhibitory process uses initial reac-
tions between hydrous cerous acetylacetonate and a poly-
methylhydrogen silicone. These reactions proceed and ter-
minate in aerated refluxing benzene to provide a silicone-
soluble adduct. The chemistry of the hydride group was fol-
lowed quantitatively and some features of structure are postu-
lated for the adduct. The simplified inhibitory process is a
two-step reaction. Stabilization is completed by aerating a
mixture of the cerium adduct and a silicone oil for one hour
at 270 ° to 2806 C, There is an optimum concentration of cerium
adduct for the stabilization of lightly phenylated dimethyl sili-
cones The same concentration achieves 100 to 500 per-
cent improvements in the 300°C stability of dimethyl silicones
and their chlorophenyl- and phenyl-substituted types: with
more highly phenyl-substituted silicones, stabilization tem-
peratures are raised to 400°C and relative improvement
factors roughly parallel those observed at 300 ° C. Author
N65-22166"# SKF Industries, Inc., King of Prussia, Pa. Re-
search Lab.
BEARING LUBRICANT ENDURANCE CHARACTERISTICS
AT HIGH SPEEDS AND HIGH TEMPERATURES Progress
Report No. 10, Jan, 1-Mar. 31, 1965
C J.Wachendorfer [1965] 58p refs
(Contract NASw-492)
(NASA-CR-62341; AL-65T031) CFSTh HC $3.00/MF$0.50
Longer bearing life was obtained with polyph_nyI Rth_r
type lubricants than in previous tests. A modified polyphenyl
ether having a -20 ° F pour point operated in one test at 500 ° F
at 42800 rprn and 365-1bs load for 58.8 million revolutions
without surface stress. Also, a six-ring fluid operated in another
test at 598 ° F for 50.3 million revolutions with only slight glaz-
ing of the inner-ring ball track. Two of four tests with the
five-ring lubricant in an air environment survived for appreci-
able lives, which may reflect an improved boundary lubricat-
ing characteristic of this oxidation-resistant fluid. A single
test was performed at 580 Ib load with M-1 bearings and an
ester-base lubricant at 500°F to establish the limiting load
for this bearing-lubricant combination. One bearing smeared
after 115.3 miiiion revolutions at 500 = F. while the other bearing
operated for the same life at 484 ° F without surface stress. Re-
sults of endurance testing at 42 800 rpm, completed on three
groups of statistically similar 7205 bearings, are also reported.
E.E.B.
N65-22212# RAND Corp., Santa Monica, Calif.
CORROSION AS A PROBLEM TO THE AiR FORCE
Robert C Drebelbis(USAF) Mar. 1965 7 p Presented at the
AF Logistics Command Commanders" ConE, San Antonio,
12 Mar. 1965
(P-3080:AD-611877)
The following recommendations are made to the Air Force
to insure an effective corrosion control program: (1) recog-
nition of corrosion as a major problem at "top side" in DOD
and USAF, (2) trained engineers to insure compliance with
existing design, procurement, production, modification and
maintenance directives at all levels, (3) eliminate the small
economics in procurement and production that later develop
into costly maintenance and modification requirements. (4)
provide for and enforce proper cleaning and protection of
weapon systems and ground support equipment in the field.
TAB
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N65-22375= ARO Inc. Arnold Air Force Station. Tenn
TESTS OF DRY COMPOSITE LUBRICATED GEARS FOR
USE IN AN AEROSPACE ENVIRONMENTAL CHAMBER
T L Rid_ngs Arnold Eng Develop Center, Mar 1965 55 p
refs
(Contract AF 40(600)-1000)
(AEDC-TR-65-45; AD-460502)
The results are reported of a test program set up to deter-
mine the operational characteristics of dry composite lubricated
gears Two diametral pitch s_zes. 7 and 12, and two gear mate-
r_afs, mtralioy steel and nodular iron, were tested Three dry
composite lubricants and one low vapor pressure grease were
tested All three dry composite lubricants prowded adequate
lubrication for periods of up to 300 hr at 100 rpm with very
bttle wear of e_ther load gears or lubricating _dlers The MoS 2-
fortified grease-lubricated gears failed after 40 hr of opera
lion Author
N65-22385_ Naval Ordnance Test Station. China Lake. Cahf
THE EFFECT OF ADDITIVES ON FLUID FRICTION
J W Hoyt and A G Fabuta Dec 1964 34p refs
(NAVWEPS-8636 NOTS TP 3670, AO 612056)
A brief review is given of the Literature on turbulent flow
of high-polymer solutions Laboratory experiments using ro
taring disks and turbulent p_pe flow have led to generahza
tlons as to characterCstlcs of friction-reducing high polymers
Linear. h_gh-molecular-we=ght, soluble polymers are shown
to be most effective The maximum drag reduction achievable
by polymer addition appears to be a funchon of the Reynolds
number of the flow TAB
N65-22403# Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
LUBRICATION FOR THE HOT ROLLING OF STEEL PIPE
P. I Chuyko. M S Goncharevskw, and Ye I Tsyganck 18
Mar. 1965 4 p Transl. into ENGLISH from Russian Patent
no 161857(Appl no 834359/23-4). 3 May 1963
(FTD-TT-64-1086/1 ; AD-613159)
A lubricant for the hot rolling of steel pipe cons_stJng
of an aqueous solution of graphite and Chile saltpeter with
a calcium hydroxide additive for improving the quahty and
eliminating manual operation is described The composition
of the proposed lubricant and procedures used in its preparatqon
are discussed The lubricant can be used on pipes ranging in
temperaturebetweenJO0 ° to 500 ° C and can be apphed by using
a crane to dip batches SC W
N65-22421# General Dynamics/Fort Worth. Tex Nuclear
Aerospace Research Facility
EFFECTS OF REACTOR RADIATION ON FIVE HIGH-TEM-
PERATURE SOLID-FILM LUBRICANTS
R H Mc Daniel Kirtland AF8, N Vex. AF Weapons Lab,
Feb 1965 128p refs
(Contract AF 29(601)-6213)
(FZK-212:WL-TR-64-158: AD-613561)
Nuclear reactor _rradiation and laboratory testing were
performed on five high-temperature sohd-film lubricants The
specimens were exposed to an average gamma dose of 2 2
X 1011 ergs/gm(C) and associated neutrons of 52 x 10 t6
n/cm 2 (E,>29 MeV) Several test temperatures were mvesti
gated for each lubricant Welbull plots and a ranking method
were employed for data analysis Reactor radiation had no
slgniflcanteffect on the wear life of the PbS + MoS 2 + 8203
or the CaF 2 lubricants However, detectable decreases in
wear life were noted at 80°F for Oynalube and at 900"F for
AlmasolSFD-810 The weartife of MoS 2 + graphite + sodium
sdlcate suffered a decrease at 80 ° F but _mproved at 600 ° and
1200 _ F Author
N65-22440"# Air Force Systems Command, Wrbght-Patterson
AFB. Ohio ForelgnTechnology Div
METHOD OF OBTAINING MULTIFUNCTIONAL ADDITIVES
TO LUBRICATING OILS
A I Kartashevskiy and E S Tetel'baum 18 Mar 1965 51 p
Transl. into ENGLISH from Russian Patent no 160251 (Appl
no. 811718/23-4).2Jan 1963 1 p
(FTO-TT-64-1087/1 : AD-613175)
The obiect of the _nvent_on is a method of obtaimng mul
tifunctional additives for lubricating ods Products of the oxi-
dation of paraffine were treated w_th pentasulflde of phos-
phorus with subsequent neutralization of the product obtained
in the presence of alkytphenol compounds TAB
N65-22441# Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign TechnoLogy DJv
SOLID MOLYBDENUM DISULFIDE LUBRICANT
Ye I 8erniker 18 Mar 1965 6 p Transl _nto ENGLISH
from Mashinostr (K=ev), no 2, 1964 p 25
(FTD-TT-64-1148/1. AD-613178)
The use of sohd molybdenum d_sulflde (MoS 2) as a lubr_-
cant for increasing the staying power and capacity of cutting
tools as gear wheel cutters, and for the frictional parts of
machines such as press fits =s reported Sohd MoS 2 can be
applied by spraying under pressure, smearing, or In the form
of pressed pencils Sohd MoS 2 can be used in a vacuum,
or at temperatures from 70 ° to 380°C: it Ls not a conductor
of electricity, and does .not collect dust The use of the sohd
lubricant for bearings showed the possibility of using these
lubricants for improving conditions of machining metals by
cutting and pressure The resistance of gear wheel cutters
increased from 50% to 100% and the percentage of cutters
required for finishing off unevenness was lowered from 50%
to 5% Lubrication of operating files with a colloid solution of
MoS 2 in alcohol increased the production of files by 50%
to 66% SC W
N65-22484# Aberdeen Proving Ground, Md Army Coating
and Chemical Lab
STORAGE STABILITY OF BRAKE FLUIDS Final Report
C B Jordan 23 Feb 1965 10p refs
(CCL-176: AD-458510)
The stability of corrosion inhibiting systems found m
brake fluids after extended storage of the fluids in steel and
glass containers was investigated Corrosion and oxidation
stability tests were conducted on 22 approved fluids after
2 1/2 years storage m 5-gallon steel containers and on 8
approved fluids after 5 years storage _n 1-gallon glass con-
tainers In all tests conducted there was evidence of inhibitor
instability or depletion Sixteen of the 22 fluids stored in cans
and 5 of the 8 flu_ds stored in glass failed to meet mimmum
requirements of specification Author
N65-22666*# IITResearchlnst,Chlcago. lll Mechanical Engi-
neering Div
FEASIBILITY STUDY OF TECHNIQUES TO PROTECT
MECHANISMS OPERATING IN SPACE FROM MALFUNC-
TION. PART I: SURVEY AND ANALYSIS Final Report,
28 Jun. 1963-27 Jun. 1964
W. E. Jamison 30Nov, 1964 88p refs
(Contract NAS8-11014)
(NASA-CR-62281;K-6055. Pt.I) CFSTI: HC $3.00/MF$0,75
A literature survey and analysis of currently available anti-
friction techniques for space mechanisms were conducted to
determine their operational characteristics and limitations in
terms of environmental parameters, The techniques are as.
sessed for their underlying theoretical principles and predic-
tions are made of their performance potentials It ts con-
16
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"*cluded that significant improvements m performance of space
mechanisms must be preceded by a better understanding and
control of friction and wear properties of interfaces, Specific
recommendations are made for research and development to
sccom p(ish this Author
N65-22557"# liT Research Inst., Chicago. Ill Mechanical Engi-
neering Div.
FEASIBILITY STUDY OF TECHNIQUES TO PROTECT
MECHANISMS OPERATING IN SPACE FROM MALFUNC-
TION. PART I1: EXPERIMENTAL RESULTS AND RECOM-
MENDATIONS Final Report, 8 Jun. 1963-27 Jun. 1964
W E Jamison Jan 1965 50p refs
(Contract NAS8-11014)
(NASA-CR-62282; C-6055, Pt. II)
Studies were conducted to establish techniques for pro-
viding a composite picture of friction interface as it relates to
the friction process. Techniques used were X-ray diffraction,
contact potential measurements, and residual gas mass spec-
trometry Parameters investigated were {1) interfacial molecu-
',at compc, s{tic_: (2) tryst3! !3It+ca _2-_t_lngl _nt'_ I_ (;;Jrfa(_e
contact potent)al as affected by shd_ng and by adsorption of
gaseous species It was shown that techniques used contrib-
uted sigmficantly to the understanding of the fundamental
processes involved in friction, and to the development of
interfaces with low friction properties, The use of ultra-high
vacuums extended the time avail'able for measurements of
gas-surface interactions Contact potential measurements
provided a convement, speedy means for characterizing the
electrical state of friction surfaces and for quantitatively defin-
ing adsorption processes when used in conjunction with partial
pressure measurements Other techniques being developed for
friction studies on a molecular scale are low energy electron
diffraction, secondary electron emission, and field emission
microscopy S.C .W.
N65-22658"# Aerojet-General Nucleonics, San Ramon, Calif.
SNAP-8 MERCURY CORROSION AND MATERIALS RE-
SEARCH. VOLUME II1 Topical Report. Jun. 1960-Dec, 1962
M F Parkman. B E Farwetl. D K Whaley. and R V Arabian
Sep 1963 96p refs Its Rept -2517
(Contract NAS5-417)
(NASA-CR-62349, AN-TM-192) CFSTI: HC $3.00/MF $0.75
Mercurycorroslon of Haynes Alloy No 25. Type 405 stain-
less steel, AM 350, 9Cr-IMo and Cb-lZr thermal convection
capsules was investigated between 1000 and 10000 hours at
1025" Fand 1100 = F and between 500and 2000 hours at 1175 °
and 1250 ° F Isothermal capsules of Haynes 25 and Type 405
stainlesssteel were operated for 5000 and 1000 hours, Thermal
convection capsules were heated at the bottom and cooled at
the top to create a therma_ gradient of 85 ° to 150 °F. Penetra-
tion of the bottom half of the Haynes 25 thermal convection
capsules increased with time and temperature up to 2 1/2
mllmax=mum at 1175 ° F Tensile specimens machined from the
Haynes 25 capsules after teSt were pulled and indicated that
the material age hardened after exposure at 1175 ° and 1250 °F.
Mass transfer deposits, much smaller than in Haynes 25 cap-
sules, occurred along the top half of the Type 405 stainless
steel capsules, increasing m amount with time and tempera-
ture Author
N65-22641"# General Dynamics/Astronautics, San Diego,
Calif Materials Research Group
INVESTIGATION AND ANALYSIS OF THE ELECTRO-
POLISHING PROCESS FOR SATURN DUCTING Final Report,
15 Mar.-31 Oec. 1962
E. W. Gross 31 Jan 1963 82 p refs
(Contract NAS8-818)
(NASA-CR-57864;AE63-O013) CFSTI: HC $300/MF$0.75
Type 321 and Type 302 stainless steels and certain high-
nickel alloys were electropolished in a series of formulated
and vendor baths. After'electropolishing, samples were sub-
jected to investigation and analyses including salt spray, salt
atmosphere, and seacoast environment corrosion tests, pro-
filometer, and weight-loss measurement tests, The immersion
and impingement methods of electropolishing were evaluated
for use on propellant ducting and flexible metal hoses and
sections of bellows. Electropolishing greatly increases the
resistance of stainless steels to corrosion. Nine types of organic
coatings were evaluated for protection of propellant ducting
at cryogenic temperatures Air-drying epoxy and acrylic formu-
lations were found satisfactory for large assemblies that cannot
be baked, and a heat curin 9,modified silicone resin was found
best for small assemblies o'r parts that can be baked The
impingement method of electropolishing, whereby large parts
can be polished, was proven successful. Author
N65-22774# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
EFFECT OF ADDITIVES ON THE ANTIWEAR PROPERTIES
OF FUELS
G. I. Kichkin, I. V. Rozhkov et al 11 Feb. 1965 15 p refs
Transl. into ENGLISH from Khim. i Tekhnol. Topliv i Masel
(Moscow). no. 6. 1963 p60-65
(FTD-TT-64-937/1+2; AD-611531)
Of the investigated jet fuels the best antiwear properties
are had by the fuel R-l; the worst by the fuel T-2. With the rise
in the temperature within the limits of 20 = to 150 ° C the anti-
wear properties of the fuel deteriorate considerably. With the
addition to the fuel in small concentration (0.01% by weight)
of antiwear substances developed for oils the antiwear proper-
ties of the fuel are improved almost to the same level as with
the addition to the fuel of antioxidants and stabilizer-dispersants.
The adding to fuels for iet engines of some i.ype_ of surface-
active substances--phenols, alkylphenols, phenylene-diamines--
makes it possible at the same time to improve their stability dur-
ing storage and improve their antiwear properties. TAB
N65-22886# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
EFFECT OF LIQUID SODIUM ON ENDURING STRENGTH
OF STRUCTURAL MATERIALS
G P Dykova andV I Nikitin 15 Feb 1965 12 p refs Transl
into ENGLISH from Zhidkwe MetaHy Sb. Statey (USSR), 1963
p 292-299
(FTD-TT-64-1210/1; AD-611424)
The durable strength in liquid sodium and in air of EI-851
steel at 700 ° , EI-869 alloy at 750 ° and EI-437 B alloy at 800 °
was determined. The absence of liquid metal effect on the
durable strength and creep of EI-851 steel and EI-869 alloy
was shown. The EI-437 B alloy revealed a reduction in durable
strength and plasticity and an increase in rate of creep at all
periods in a liquid metal medium, tt was established that the
dependence of time prior to destruction and rate of creep upon
the stress applied to EI-437 B alloy in liquid meta_ is gradual
just as it is in air. It was shown, that the effect of liquid sodium
on durable strength and creep of EI-437 B alloy at 800 ° is
determined by the adsorption properties of the medium, the
detected adsorption effect of liquid metal confirmed the mech-
anism of overcreeping of dislocations under creep conditions.
TAB
N65-22928# Naval Air Station, Pensacola, Fla. Materials
Engineering Div.
EFFECTIVENESS OF THE SPECTROMETRIC OIL ANALYSIS
METHOD FOR MONITORING AIRCRAFT MECHANISMS
B. B. Bond 26Jun. 1964 10p ref
(0A-20-64: A D-609746)
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An investigation of the potentialities of the spectrometric
oil analysis method for monitoring aircraft engines and other
aircraft mechanisms is reported. The reliability of the method
for detecting abnormal wear in oil lubricated aircraft mech-
anisms, such as metal parts in frictional contact, is discussed.
The applicability of the oil analysis technique to turbojet en-
gines was also evaluated. Results of a study on seven dis-
crepant jet engines showed these facts: (1) Oi( analysis provided
preindications of failure in six of the seven engines. Other
evidence of failure was found in only two of the seven. (2} Oil
analysis provided warnings in time to avert inflight failures
in four of the engines Delay in transit time of oil samples for
two of the remaining three engines prevented a more thorough
study, (3) Two of the three inflight failures resulted in total
loss of the aircraft Oil analysis is credited with the detection
of two of the discrepant engines that did not fail in flight
S C,W
NSS-22936# Naval Air Station, Pensacola, Fla Materials
Engineering Div,
INVESTIGATION OF THE FEASIBILITY OF AN AIRCRAFT-
OIL ANALYSIS SYSTEM FOR OPERATIONAL USE IN THE
FIELD, PHASE II
B. B Bond 14 Sep. 1964 8 p refs Review of TRECOM TR-
63-55
(OA-37-64; TRECOM-TR-63-55; AD-609743)
A critique is presented on a previous statistical study to
evaluate oil analysis for wear metals as a method for detecting
incipient failure in aircraft engines. (t was shown that the sole
basis for the statistical study was the segregation of the en-
gines into three groups. Therefore, the validity of the study
must depend upon the ability to classify each engine as be-
longing in one of the three groups, As the basic information
that would make such classifications possible was not avail-
able. the conclusions of the statistical study are not valid,
Therefore, another program for evaluating the oil analysis
program is discussed for reciprocating engines. Statistical
data are presented for a 4-year period from October 1. 1959
to October 1. 1963. and for the 1-year period from October 1.
1962 to October 1. 1963 E.EB.
N6B-23103# Argonne National Lab.. Ill Metallurgy Div
CORROSION OF EXPERIMENTAL THORIUM-BASE ALLOYS
JamesY. N.Wang Feb. 1965 13p refs
(Contract W-31-109-ENG-38)
(ANL-7006) CFSTh $1.O0
Some 50 high-purity, binary and ternary, thorium-base
alloys were prepared and corrosion tested in distilled water
between 120 ° and 260 °C. Data indicated that the addition of
titanium improved corrosion life of Th-1 wt% C and Th-O.5
wt% C binary alloys at 260°C. Additions of aluminum from
3 to 7 wt% appeared beneficial. At 200 °C. a Th-lO wt% Y
alloy exhibited a low corrosion rate during a short period of
exposure. The corrosion resistance of all thorium-uranium
alloys in increments of 5 wt% uranium, to the maximum
40 wt% uranium, was poor. The addition of 4 wt% zirconium
to Th-15 wt% U caused an improvement at 200°C Author
cable sheathing, metal fiber reinforcement, adhesive joining
of lead. plating on steel, power metallurgy, lead acid batteries,
joining of particulate lead products, corrosion, fatigue crack-
ing. properties of molten lead and lead alloys, fatigue stress
and surface reactions of lead. dynamic properties of lead and
lead alloys, and surface reactions of lead. Also. completed
programs and articles, and presentahons by the staff and con-
tractors are included E EB.
N65-23434 Library of Congress, Washington, D C Aero-
space Technology Div
INTENSIFICATION OF COMBUSTION PROCESSES
Paul Vantoch In its Foreign Sci. Bull, Vol 1. No 5 May
1965 p 12-20 refs (SeeN65-23432 13-34)
Soviet studies related to the development of high-per-
formance rocket and ramjet combustors are reviewed, and
the following approaches to intensification of combustion
processes are discussed intensification of homogeneous
combustion by specially designed flame holders and ignition
sources: intensification of heterogeneous combustion by flash
vaporization of the boiling fuel or oxidizer: and intensification
of diffusion flames by interaction with transverse air jets The
theoretical concept of combustion in the predetonation regime
is also discussed Several studies dealing with the minimiza-
tion of the combustion zone length in ramjets, particularly at
high altitudes, are reviewed, and a comparatively recent source
is cited in which for the first time the development of two fuel
additives is claimed which considerably improved burning
characteristics at low pressures Author
N65-23708"# DuPontde Nemours(E I ) and Co, Aiken. S C
Savannah River Lab
STRESS CORROSION CRACKING OF TITANIUM ALLOYS
Progress Report, Apr. 1-Jun. 30, 1964
Sheldon P Rideout. Mc Intyre R Louthan, Jr, and Clifford L
Selby Aug. 1964 17p refs
(NASA Order R-124; Contract AT(07-2)-1)
(NASA-CR-60194: DP(NASA)-917) CFSTI HC $1 00/MF
$0.50
Results of research work to determine the mechanism of
hot.salt stress corrosion cracking of titanium alloys are given
Exploratory tests were started with radiotracer 36CI to deter-
mine the role of chloride in the corrosion cracking phenome-
non Direct observations were made of salt reaction with Ti-
8AI-1Mo 1V alloy at various temperatures Electron m_croscopy
studies were started to determine the relationship between
alloy structure and crack morphology Preliminary results in-
dicate that a small amount of HCI gas is given off during dehy-
dration of sea salt heated to 650°F. The HCI gas and/or
resultant hydroxides may be involved in initiation of scress
corrosion cracking. Crack examinations revealed the following
cracks propagate along alpha phase grain boundaries and
alpha-beta phase interfaces: they appear to propagate by chem-
ical attack with no evidence of mechanical rupture The beta
phase is cathodic to the alpha matrix and is contained unat-
tacked within corrosion products in stress corrosion cracks
Author
N6B-23264# International Lead Zinc Research Organization,
New York.
ILZRO RESEARCH DIGEST NO. 15. OCTOBER 1, 1964
TO APRIL 1, 1965. PART IV: LEAD METALLURGY
1 Apr 1965 42p refs
The articles on lead technology reviewed include the fol-
lowing: asbestos pads for vibration attenuation, sound allen-
uation, plumbing, continuous sheet lead casting, roofing,
acous$ical use in European building partitions, flame spraying
of low-temperature porcelain enamels, concrete coatings.
conversion of part=cula[e lead to wrought forms, composite
NSB-23819*# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio
APPARATUS FOR STUDYING BALL SPINNING FRICTION
Steven T Miller, Richard J Parker, and Erwin V Zaretsky
Washington, NASA, May 1965 13p refs
(NASA-TN-D-2796) CFSTI: HC $100/MF $050
An apparatus was designed to study one aspect of spin-
ning friction based on interfacial slip over the entire ball-race
contact area It is capable of measuring spinning moments of
less than 0.01 inch-pound at max=mum Hertz contact stresses
18
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• to over 400000. psi. speeds to 3500 rpm, and under varying
contact configurat0ons and conditions From the torque meas-
urement, a coefficient of spinning frLctaon can be calculated.
The apparatus comprises a drive assembly, a deadweight load
assembly, a spherical upper test specimen, a cylindrically
grooved lower test specamen of varying conformity, a lower
test specimen housing assembly incorporating a hydrostatic
air-bearing assembly, and a torque-measuring system. In
operation, the upper test specimen is loaded against the lower
test specimen through the drive shaft assembly by the dead-
weight load assembly. As the drive assembly is rotated, the
upper test specimen rotates against the stationary lower test
specimen actuating the torque-measurm 9 system. Preliminary
tests showed that the coefficient of spinning friction decreased
with increasing maximum Hertz stress to an intermediate
stress level Author
N65-23867# Societe d'Etudes, de Recherches et d'Applica-
tions pour I'lndustrie. Brussels (Belgium).
INFLUENCE OF SURFACE TREATMENT ON THE COR-
ROSION OF CARSON STEEL AND STAINLESS STEEL
IN HIGH TEMPERATURE WATER AND STEAM, PART
I: RESULTS OF AUTOCLAVE TESTS [INFLUENCE DU
TRAITEMENT DE SURFACE SUR LA CORROSION D'AC-
IERS AU CARBONE ET INOXYDABLE DANS L'EAU ET
LA VAPEUR A HAUTE TEMPERATURE. PARTIE I: RE-
SULTATS DES ESSAIS EN AUTOCLAVE]
M Warzee, J Hennaut, M. Maunce, J Wary. and Ph. Berge
Brussels, EURATOM, 1964 37 p refs In FRENCH; ENGLISH
summary
(Contract EURATOM-089-62-7 RDB)
(EURAEC-1038, EUR-1735.f) Available from Belg. Am Bank
and Trust Co. New York. Account No 22186: 40 Belg Fr
Austemt_c 18-10 stainless steel with 0.04% carbon (AlSl
304) and a low alloy boiler steel grade were basic materials
Four dls[incriy different states compared were mlii-machlned.
ground, machme-pohshed up to grade 600, and electrolytically
pohshed m an acetoperchloHc solution The influence of the
surface state was investigated by static autoclave tests' in
water at 300°C and in steam at 400 °C-200 kg/cm 2. during
periods of 300, 1000 and 2000 hours. An influence, significant
of the surface state, was revealed in all the examined cases.
The maior fact relative to this influence is its differentiated
character according to the nature of the steel and the oxidation
conditions As concerns the low alloy steel, the surface state
has as_mdarmfluence m water at 300°C and steam at 400°C.
Electrolytic pohshmg allows lowering the corrosion rate by
approximately a factor of two as compared to ground and
machine polished states. Tests on an austenitic 18-10 stainless
steel provLde qu_te different conclusions. If the fact that elec-
trolytic pohshmg leads to an important improvement in water
at 300 ° C. bt appears on the other hand that this surface treat-
ment us baleful m steam at 400 ° C Author
NB5-24010# Royal Aircraft Establishment. Farnborough (Eng-
land),
FURTHER EXPERIMENTS ON THE ATMOSPHERIC STRESS-
CORROSION OF ALUMINIUM ALLOYS
G Meikle London, Min of Aviation [1963] 45p refs
(RAE-M ET-PHYS-96)
Further experiments on atmospheric stress corrosion were
made using material from large forged blocks, and the effects
of heat treatment variations studied. The aluminum-zinc-mag-
nesium type of alloy was shown to respond to heat treatment
variations when stressed in the long transverse direction but
poor stress-corrosion results were obtained generally in
the short transverse direction except with heat treatments
that gave relatively poor tensile properties. The most satis-
factory treatment to give good resistance to stress corrosion
is one involving quenching from the solution temperature into
molten salt at 180°C. The short transverse creep properties
determined at room temperature were found to be worse than
those in the long transverse direction. The aluminum-copper
type of alloy was found to have good stress-corrosion proper-
ties, even in the short transverse direction. Author
N65-24158 Joint Publications Research Service. Washing-
ton, D. C.
ON THE PROBLEM OF EVALUATING THE RELIABILITY
OF MEASUREMENT
V, P, Kontorovich In its Izv. VUZov: Instr. Bldg., Vol, VIII.
No. 1. 1965 17 May 1965 p 48-52 refs (See N65-24150
13-09) CFSTI: $6.00
The aging and wearing out of elements of a measuring
device lead to additional errors and. consequently, to a change
in the given error of the results of measurements, The magni-
tude of the increase in the latter may be selected as the quan-
titative characteristics of reliability, The principal connection
between the given error because of wear and aging and the
change in the quantity of information arriving from the meas-
uring device is shown. Author
N65-24215# Rock Island Arsenal Lab., III.
CONTROLOF STRESS CORROSION Second Interim Report
R.H.Wolff 18Jan, 1965 15p refs
(RIA-65-152; AD-613652) CFSTI: $0.50
This study of the control of stress corrosion cracking sus-
ceptibility of steels by application of protective coatings was
designed to use abrasive blasted specimens to simulate more
nearly the surfaces and conditions of a manufacturing opera-
tion. Bent beam specimens of 4130, 6150, and 18%-nickel
maraging steel were prepared at yield strength levels of 204,
231. and 316 ksi, respectively, for test at 75% of yield strength,
Test atmospheres were outdoor, high humidity and salt spray
(5%). and cycles of these alternating between salt spray, hu-
midity and air. Cycle tests produced more rapid failure than
single environments, Abrasive blasting extended the time
to failure as compared to nonblasted uncoated specimens,
Coated specimens were electroplated with zinc, zinc phos-
phatized, or brushed with zinc-filled paint. Specimens of
4130 steel had not failed in over a year in outdoor exposure
and 6 months in high humidity, Failures were noted with all
the materials in cycle tests with indication of extended time
to failure as a result of using zinc-filled paint. Author
N65-24285# Siemens-Schuckertwerke A. G.. Erlangen (West
Germany).
RESEARCH ON ZIRCONIUM HYDRIDE IN ZIRCALOY-2
AND ZrNb ALLOYS [UNTERSUCHUNGEN UBER ZIRKON-
HYDRID IN ZIRCALOY-2 UND ZrNb-LEGIERUNGEN]
Brussels. EURATOM, Feb. 1965 43p In GERMAN; ENGLISH
summary
(Contract EU RATOM-024-61-10 RDA)
(EURAEC-1161; EUR-2013,d) Available from Belg. Am. Bank
and Trust Co.,N.Y..Account No. 22.186:60 Belg. Fr.
Test bars of alloys of Zircaloy-2. ZrNbl. ZrNb2.5, ZrNblCul
and ZrCuO.5MoO.5 were prepared by vacuum melting, elec-
tron beam melting or argon melting and tested in different
states: 25% cold-worked, annealed in cx-phase and annealed in
_-phase with slow cooling. The corrosion tests were carried
out in water vapor at 500 °C, 1 atm and in water under pres-
sure at 350 ° C, 168 arm. Measurements were carried out to de-
termine the corrosion speed and the relative and absolute hy-
drogen pickup in these alloys. A comparative micrographic
study was conducted on the oxide film and the structure of the
hydrides formed both on the samples corroded in water and
steam and on those artificially charged with hydrogen up to
contents of around 2000 ppm. The influence of the hydrogen
content on the mechanical properties was determined in the
19
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case of the artlflc_allycharged samples The results confirm the
satisfactory behavior of Zircaloy-2 in water at 350 °C and the
superiority of ZrNb alloys and particularly ZrNb2 5 and
ZrCuO 5MoO 5 in steam at 500 ° C Author
N65-24415# A_r Force Systems Command, Wright-Patterson
AFB, Ohio Foreign Technology Div
RESULTS OF AZNII NP OPERATION IN THE FIELD OF
SYNTHESIZING, STUDYING AND APPLICATION OF AD-
MIXTURES TO LUBRICATING OILS
A M Kuhyev 28Jan 1965 13 p Transl into ENGLISH from
Tr Tret'tey Vsesoyuznoy Konf. po Tremyu i Iznosu V Mashmakh
(USSR).v 3, 1960 p366-373
(FTD-TT-64-860/1 +2. AD-610651)
An analysis of research focuses on the technological
development of additives for _mprowng the quality of lubricating
oils =s presented Data are included on the synthes4s of de-
pressant additives for reducing the freezing point of ods. the
synthesis of multlfunctlonal additives including sulfonate,
alkylphenyl combined, and complex act¢on additives, the
synthes_s of add_twes which increase the strength of ody films
and improve their lubricating quahtles, the synthesis of stabdiz
mg additives, and the susceptibility of oils and individual groups
of hydrocarbons to various additives S C W
N66-Z4445# Battelle Memorial Inst, Columbus. Ohio De-
fense Metals Information Center
STRESS-CORROSION CRACKING OF ALUMINUM ALLOYS
JamesD Jackson andWalter K Boyd 15 Feb 1965 19 p refs
(Contract AF 33(615)-1121)
(DMIC-MEMO-202; AD-613957)
Aluminum alloys most often associated with stress-corro-
sion cracking in actual service are 2014. 2024. 2219. 7075.
7079. and 7178 alloys, and cast alloys of Ternalloy 7. 40E,
195, and 220 compositions The tensile stresses necessary
to initiate stress-corrosion cracking may be either applied (as
through static loads, press fits. or fasteners), or residual (such
as from heat treatment or machining) The prevention of
failure requires a basic knowledge of the phenomenon and of
the relative resistance of the various alloys, and of the effect
of grain structure on cracking susceptibility Application of
this knowledge and use of good practices in heat treatment.
working, forming, machining, and design can reduce the inci-
dence of stress corrosion. The application of compressive
stresses such as by shot peening or the use of coatings offers
an effective means of minimizing or at least delaying stress-
corrosion cracking. Laboratory investigations of stress-corro-
sion cracking often involve C-ring or tensile specimens ex-
posed by alternate immersion in 3 1/2% NaCI solution Author
N65-Z4640# Pisa Univ. (Italy). Inst. of Applied Mechanics
and Aeronautics
ON THE ELASTIC SLIPPING IN THE ROLLING OF SHAPES
OF VARIOUS MATERIALS [SULLO SMTTAMENTO ELAS-
TICO NEL ROTOLAMENTO DI CORPI DI MATERIALI
DIVERSI]
Merino Marini 1964 19 p refs In ITALIAN Its 21st Ser.,
No. 1044
Elastic slipping and friction couplings between rollers or
drums made of rubber and steel, perspex and steel, and alumi-
num and steel are examined. Transl. by P.F.E.
N66-24709# Argonne National Lab. III Chemical Engi-
neering D=v
ENGINEERING DEVELOPMENT OF FLUID-BED FLUORIDE
VOLATILITY PROCESSES. PART 7: THE CORROSION OF
NICKEL IN PROCESS ENVIRONMENTS
A A Chilenskas and G E Gunderson Mar 1965 18 p refs •
(Contract W-31-109-ENG-38)
(ANL-6979) CFSTI $1 O0
Corrosion studies m support of the fluoride volatdity pro-
gram are in progress using small-scale laboratory tests con
ducted in tube furnaces, and replant exposure tests Results
of both types of tests show the following (1) Under cond_tlons
of low gas flow rates, where protective fdms easily form. cor-
rosion rate of mckel by fluorine alternated with hydrogen
chloride and fluorine alternated wqth oxygen is low (1-4 mds/yr)
and m agreement with that of mckel for fluorine alone (2)
Where films form less readdy or can be removed upon being
formed, corrosion rate _s sigmficantly higher than under
static conditions, but less than would occur if no protective
film formed Corrosion rate of nickel _s shown to increase due
to the presence of a fluld_zed bed (3) Under static condDt_ons
for long-term exposure, welds made wbth mckel 200 metal
filler were shown superior to those made with mckel-61 fdler
metal and corrosion rates of welds made w_th mckel-200 range
from 1 to 5 mds/yr (comparing closely with corrosDon rate
for mckel plate, whde welds made with mckel-61 filler metal
ranged from 67 to 1315 mds/yr Some evidence md_cates a
small amount of t_tamum in mckel filler metal 61 causes high
corrosion rates (4) Specimens examined metallographlcally
exhibited httle or no ewdence of mtergranular attack Several
specimens from irlplant tests showed a few areas where
apparent mtergranular attack of 1 to 2 rods occurred (5)
Thermal cychng of a specimen exposed to process environ-
ments had httle or no effect upon corrosion rate. neither did
exposure of specimen to air after each process cycle Author
N66-25409"# Oak Ridge National Lab. Tenn
SNAP-8 CORROSION PROGRAM Quarterly Progress Re-
port, Period Ending 28 Feb. 1965
H W Savage, E L Compere. R E Mac Pherson. W R Hunt-
ley. and A Taboada Jun 1965 44p refs
(NASA Order C-220-A. Contract W-7405-ENG-26)
(NASA-CR-63196;ORNL-3823) CFSTI HC $200/MF$050
Hydrogen solubihties m NaK-78 were determined for a
temperature range of 572 ° to 1300° F as a function of hydro-
gen pressure from a few mllhmeters to 1 aim. and Slevert's
law was found to hold for th=ssystem Ewdence of sohd hydride
preclpltat_onwas observed below 752 ° F For estimated hydro-
gen pressures in the SNAP-8 primary coolant, these data
indicate a hydrogen concentration in the NaK of 1 ppm and
precipitations of solid hydrides at about 300 °F Also. the ratio
of permeability of deuterium and hydrogen through type 316
stainless steel was found to be 068 at 1100°F and 074 at
1300 °F Further. studies of the phase equilibria of the Na-K-
Li-H system at 1100 ° F indicate that in all cases the addition
of lithium greatly lowers the partial pressure of the hydrogen
at equivalent hydrogen concentrations This _s apparently due
to the hydrogen combining with the alkali metals m proportion
to their concentration and affinity for hydrogen The hmited
solubility of lithium hydride results tn precipitation, which
inhibits the pressure changes until available tithlum _s ex-
hausted E E B
N66-2547Z# Battelle-Northwest. Richland, Wash Pacific
Northwest Lab.
STATIC TESTS OF CORROSION INHIBITORS FOR ALUMI-
NUM AND CARBON STEEL
R B Richman Feb 1965 28p refs
(Contract AT(45-1)- 1830)
(BNWL-29) CFSTI $200
Uniform corrosion losses and p_ttmg tendencies were
measured for carbon steel and aluminum samples exposed for
as long as 9 1/2 months at ambient temperature m slat=c, non-
refreshed solutions of 38 different inhibitor mixtures Results
20
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from these testsJndlcate that two inhlbitors, (1) sodium hexa-
meta-phosphate, and (2) sodium nitrite plus sodium silicate.
are possible candidates to replace sodium dichromate in dy-
namic or static systems that contain both carbon steel and
alum.num Three additional inhibitors reduced the uniform
corrosion of carbon steel Limited measurements of inhibitor
depletion were obtasned, but the effects of this depletion on
corrosion were not defined Candidate mixtures shouid be
tested m dynamic systems at temperatures typical of Hanford
reactor operation, to confirm the indications of satisfactory
corrosion inhibition shown by these static tests Author
N65-25517# Oak Ridge National Lab. Tenn
TYPE 316 STAINLESS STEEL. INCONEL. AND HAYNES
ALLOY NO. 25 NATURAL-CIRCULATION BOILING-PO-
TASSIUM CORROSION TEST LOOPS
D H Jansen and E E Hoffman Jun 1965 102p refs
(Contract W-7405-ENG-26)
(ORNL-3790) CFSTI: $400
An investigation was undertaken to determine the com-
pat;bility of cc._.ve_?;o n_l ni_'kAt- iron- and cobalt-base hsgh-
temperature alloys with boiling potassium. The tests were
designed to obtain quantitative information on the dissolution
of the container alloys by condensing potassium and the sub-
sequent deposition of solute in a subcooled liquid region of the
test device Studies were conducted in natural-circulation loops.
twoof which were fabricated from type 316 stainless steel, two
from Haynes alloy No 25. and one from Inconel Each of the
alloyswas operated at a maximum boiler-condenser temperature
of 870 °C for t500 to 3000 hr. and the Haynes alloy No 26was
also tested for 3000 hr at 980 °C The potassium condensing
rates at the two temperatures were 170 to 180 and 300 g/min.
respectively At 870 °C, type 316 stainless steel and Haynes
alloy No 25 exhibited comparable resistance to attack by
boiling potassium, while Inconel snowed greater de_.edo_ation.
Carbon was transferred from the condensing region to the
subcooled liquid region in all the loop tests Attendant with
this, the elongation of the material decreased and the tensile
strength increased No evidence of preferential leaching of
major metallic constituents of these alloys was detected by
electron microprobeanalysisof thecondenser surfaces However,
limited mass transfer from the hot region to the cold region
was noted Author
N65-25522# Martin Co. Baltimore. Md Nuclear Div
SNAP !9 PROGRAM EJECT MECHANISM COLD WELD-
ING EVALUATION
S Podlaseck May1965 12p refs
(Contract AT(30-1)-3169)
(M ND-3169-66)
The potential cold welding at metal contacting surfaces
of the SNAP-19 elect mechanism and the use of lubrication
in eliminating this problem are discussed The prime areas
of concern are the backup nut piston, assembly interface, the
piston cylinder interface, the guide pin-guide pin slot inter-
face, and the release bolt-upper spring interface. A molyb-
denum disulfide solid film lubricant, its application techniques,
expected lifetime, and frictional characteristics in a space
enwronment are examined Weight losses through sublimation
and dissocLation are immeasurably small for the expected life-
time at temperatures below 200 ° F. The lubricant's behavior is
more desirable and more predictable in a vacuum than under
normal atmospheric conditions. A dry film coating applied to
the piston assembly and upper spring assembly will eliminate
all interfacial contact problems in the eject assembly R.N.A.
N65-25889# Bureau of Mines, Pittsburgh, Pa. Explosives
Research Center
IGNITION CHARACTERISTICS OF FUELS AND LUBRI-
CANTS Summary Report, 1 Jan.-31 Dec. 1964
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Joseph M. Kuchta and Ralph J Cato Mar 1965 57 p refs
(Contract DO-33(657)-63-376)
(A FAPL-TR-65-18: AD-613050)
Hot surface ignition temperature data are presented for
n-hexane, n-octane, n-decane. JP-6 jet fuel and aircraft engine
oils MIL-L-7808 (0-60-18) and H-1026 in various oxygen-
nitrogen atmospheres (25 to 100 volume percent oxygen)
under stagnant or near-stagnant flow conditions. Mimmum
ignition temperatures were found to increase with decreasing
oxygen concentration In vessel ignitions, these temperatures
increased with decrease in fuel contact t_me and with increase
in surface area/volume ratio. In wire ignitions, the minimum
ignition temperatures increased with decrease m wire diam-
eter, length/diameter ratio, and initial mixture temperature.
Expressions have been developed to define the ignition tem-
peratures as a function of the above pertinent variables Hot
gas ignition temperatures of the above combustibles were also
found to vary with the heat source diameter, for 1/8. 3/8 and
1/2-inch diameter jets. Furthermore. they do not differ greatly
from hot surface ignition temperatures for comparable heat
source diameters. The hot gas jet temperatures required to
produce "hot" flame£ and Pseudo or "cool" flames varied
noticeably more than did the corresponding heat flux values
In oxidation studies with n-octane vapor air-mixtures, rates of
pressure rise were found to vary as the 0.38 power of the fuel
concentration (5 to 30 volume percent) and as the 1.4 power
of the initial total pressure (06 to 13 psta) at temperatures
between 428 ° and 536 °F The temperature dependency of
the rates in these studies was similar to that obtained in the
ignition temperature experiments. Author
N65-26040# Bureau of Mines, Albany. Oreg Metallurgy
Research Center
STAINLESS STEEL-GADOLINIUM ALLOYS
i. Copc!a.'3.d, W. B__r_t'ow. C Armantrout, and H. Kato Sep.
1964 34p refs
(Contract AT(11-1)-599)
(BM-RI-6636)
Phase relations of gadolinium alloyed, up to 40 weight-
percent (wt pct). with AISI 304-type stainless steel were es-
tablished. Body- and face-centered cubic iron-rich solid solu-
tion phases and several intermetallic gadolinium-containing
compotJnds of variable composition that approximated the
formulas Fe9Gd, Ni7Gd 2, Ni3Gd. Fe2Gd. NiGd, and NiGd 3
were identified. The intermetallic phases Fe9Gd and Ni7Gd 2
were noted to melt at about 1.080" C at about 0 to 2 wt pot
gadolinium The melting temperature of Fe9Gd increased
with increa#ing gado!inium content to a plateau at about
1,230 _ C and 30 wt pct gadolinium and the melting point of
Ni7Gd 2decreased toa plateau at 900" C and 30 wt pot gado-
linium where Ni3Gd. NiGd, and Fe2Gd coexist. Body-centered
cubic iron solid solution was stable from 1 to 2 wt pct gado-
linium to higher contents. 30 wt pct gadolinium or possibly
more, and face-centered cubic iron up to 12 wt pot gadolinium
below 1.200" C. The stability of these phases above 1,200 _ C
was not resolved except for the melting points. A limited num-
ber of fabrication variables as well as mechanical and corro-
sion properties of alloys containing up to 5 wt pct gadolinium
were studied. Equilibrating and forming operations were best
conducted at about 940" to 1.080" C. Some variability in the
yield and tensile strengths of alloys was noted; however, there
wasa continual decrease in ductility and impact resistance with
increasing gadolinium contents. The resistance of gadolinium
alloys to corrosion in water at 354" C was about the same as
stainless steel. Author
N65-26072# Midwest Research .Inst, Kansas City, Mo
FRICTION AND WEAR BEHAVIOR OF SOLID FILMS
mary Technical Report, 1 Dec. 1963-1-Dec. 1964
Sum-
N65-26112
Paul J Bryant Wnght-Patterson AFB, Ohio. AF Mater Lab.
Dec 1964 27 p refs
(Contract AF 33(657)-10122)
(AFM L-TR-65-5; AD-614242)
Two current phases of research and the initiation of a
third phase are described below The phases consist of: (1)
a study of cleavage energies and stress-relaxation effects for
graphite in air, vacuum, and pure enwronments of relevance
to lubrication phenomena: (2) measurements of the shear
strength of graphite and the physical mode of failure under
shearing motion: and (3) a detailed study of friction and wear
process, including wear particle size measurements, in the pure
relevant environments for graphite lubrication The first phase
has shown, from both theory and experiment, an unusually
high binding energy for graphite This high energy has been
identified as the real reason for graphite's failure to exhibit
intrinsic lubrication The second phase has confirmed the
conclusions drawn from the first study by showing a high
shear strcngth for graphit_ The third phase promises to gwe
correlations between the basic properties of graphite, such as
binding energy, and effects which are observed during actual
frictional tests Thus, all of the results from cleavage measure-
ments, stress relaxation in various environments, and shear
strength measurements will be correlated with the friction and
wear studies to g_ve a better understanding of lamellar solid
lubrication Author
N65-26112# General Motors Corp., Milwaukee. Wis IMU
Gimbal Group
INERTIAL GUIDANCE SYSTEM. WEAPON SYSTEM
107A-2. TITAN II MISSILE GUIDANCE SET, IMU AND
MGC GUIDANCE CORROSION PROOFING
Thomas C. O'Connell 3 Aug. 1964 234 p refs
(Contract AF 04(694)-177)
(EP64-241; AD-460981)
Nonpolar coatings that cure only by the evaporation of a
solvent are softened by exposure to N204 This softening
allows N204 permeation and substrate attack Two coatings
were shown to withstand exposure to N204 fumes for 16 hrs
at both high and low humidity levels; however, high-tempera-
ture curing is required for both coatings. Several air-dry
coatings were cured at low-temperatures and exhibited good
compatibility with N204; however, these coatings softened
during exposure to N204. and their value as a barrier coating
over magnesium was lost, Also, anhydrous N204 fumes soften
organic films and cause substrate attack much more rapidly
than when moisture is present Successful resistance of an
organic coating to N204 is dependent upon a minimal coat-
ing thickness In heat exchanger tests, no apparent degrada-
tion was noted in the heat exchange between the hot side and
cold side after operating with dust-contaminated air. The net
heat exchange increased as the test with dust-contaminated
air progressed. The amount of dust introduced into the cold
air inlet stream was equivalent to operating the heat ex-
changer for three years at a concentrations of 0.04 mg/Ib
air. EE.B.
N65-26208 Joint Publications Research Service, Washing-
ton. D. C
ALL-UNION SCIENTIFIC AND TECHNICAL CONFERENCE
ON PROTECTING CHEMICAL EQUIPMENT FROM CORRO-
SION
L M Kamionskiy In its Soviet Conf on Met Probl 8 Jun
1965 p 11-19 Transl into ENGLISH from Zashchita Metal
(Moscow).v 1, no 2. Mar-Apr 1965 p 249-253 (See N65-
26205 15-15) CFSTI: $3.00
A brief summary on the development of highly corrosive
resistant steels, ceramic plates, cement and concrete linings.
glass heat-resistant pipes, polymeric coating materials, and pro-
tective coatings made of liquid nairits is given, and their appli-
cation to improve corrosion control in chemical production
lines is discussed G .G
N65-26280# Oklahoma Univ Research Inst, Norman
BEARING AND LUBRICANT PROBLEMS Final Report,
1 Sep. 1962-31 Aug. 1963
Darrel G Harden 3 Feb. 1964 68p
(Contract AF 34(601)-14089)
(AD-429247)
Three general and eight specific problems are presented
in the development of bearings and lubricants The general
problems include the development of a petroleum base Lubri-
cant for KC-97 and B-50 aircraft superchargers with improved
viscosity-volatdity and viscosity-temperature characteristics,
development of improved turbosuperchargers storage preserv-
atwes, and testing of a synthetic lubricant used in a constant
speed drive system The specific problems d_scussed are the
suitability of grade 1100 aviation od after contamination w_th
aviation gasoline, determination of a suitable lubricant for
use in ram air turbines and for lead screws of missile attitude
stands, inspection of J79/F104 Te!ef!ex box bearings, eng_
neermg study of ballbearings P/N V1-224248. inspection of
bearings from air turbine assembly P/N 202280 and 202290,
investigation of pour point of refrigerator compressor oils.
freezing prevention m an evaporative heat exchanger by using
constant boiling mixtures, and determination of a suitable high
temperature lubricant for swivel joints in the hot air bleed line
of KC-97 superchargers R.NA
N65-26290# Naval Research Lab., Washington, D C Chemis-
try Div
REDUCTION OF POLYMERIC FRICTION BY MINOR CON-
CENTRATIONS OF PARTIALLY FLUORINATED COM-
POUNDS
R C Bowers. N L Jarvis and W A Zisman 1 Mar 1965
19 p refs
(NRL-6227; AD-614069) CFSTI $050
A new approach to the reductton of boundary friction in
solid polymers has been studied Dry frictional properties of
several classes of polymeric solids have been reduced signifi-
cantly by the addition of small proportions of a suitably de-
signed surface-active compound Appropriate fluorocarbon
derivatives have been prepared and found effective in poly-
methyl methacrylate polyvinyl chloride, and in several poly-
vinylidene chloride copolymers These addition agents are
effective both in polymer films prepared by evaporation from a
solvent and in thick disks prepared from the melt The low-
energy surfaces formed by the fluorinated additives may also
be self-healing, that is, any surface-active molecule tost from
the film may be replaced by the diffusion of additional material
to the interface The decrease in friction caused by the addition
agent is accompanied by an increase in the equilibrium con-
tact angle of each of several tiquids on the polymer surface
The small proportion of addition agent used causes only a
small decrease in the hardness of the polymers There are many
promising applications of this technique to specific problems
in lubrication and adhesion Author
N65-26345# Bureau of Reclamation, Denver. Colo ChemLcal
Engineering Branch
CORROSION INVESTIGATIONS, TRACY-RED BLUFF,
CALIFORNIA, EHV DIRECT-CURRENT TESTS
T. E Backstrom 15Sep 1964 32p
(ChE-34: A D-609766)
One important test in a series of EHV d-c transmDsslon
tests using a ground return system performed between Tracy
and Red Bluff. California. was the evaluation of the effect of
introduction of direct current into the ground on the corrosion
of buried metalwork Test measurements were made to deter
minethemaxtmum distance from the two types of electrodes at
which corrosion prevention procedures would be necessary
for protecting buried metallic structures It was concluded that
the use of EHV d-c ground return at current levels used m the
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_tests would 1/' ,oromote serious corrosion of buried metalwork
m Area 1 (within approximately 1/2-mile radius of the elec-
trode) if a ground mat electrode were used and mild corrosion
if a deep-well electrode were used: 2/ promote negligible to
serious corrosion of buried pipelines in Area 2 (1/2-3 mile
radius of either a ground mat or deep-well electrode) depend-
mg upon (1) the d_stance of the pipelines from the electrode
(2) the geometry of the two electrode-p_peline systems and
(3) the horizontal extent of the pipelines; 3/ impress no sig-
nificant stray currents on buried pipeline in Area 3 beyond ap-
proximately a 3-mile radius of the electrode Normal corrosion
prevention techniques are fully adequate to prevent stray cur-
rent corrosion of buried metalwork if proper location of the
electrode is made These conclusions must be modified to re-
flect the anticipated time-current product Author
N65-26664# Fairchdd Hiller Corp, Bay Shore. N Y Stratos
Div
DEVELOPMENT OF GAS-ENTRAINED POWDER LUBRI-
CANTS FOR HIGH-SPEED AND HIGH-TEMPERATURE
OPERATION OF SPUR GEARS Technical Report, Jun. 1962-
Jan. 1964
S Watlerstem Wright-Patterson AFB. Ohio. AF Aero Propul-
sion Lab. May 1965 143p refs
(Contract AF 33(657)-8625)
(AFA PL-TR-65-24; A D-464626)
The feasibility of adapting powder lubricants to the
operation of gears during relatively long periods of time under
extreme environmental conditions was established In addition
to the lubricant study, parallel investigations were conducted
on gear materials and methods of dispensing powder lubricants
Sigmficant achievements of this program are listed below
I A pair of 5 DP spur gears, manufactured from M-50 tool
steel, had operated for 98-1/2 hours at a speed of 7400 rpm.
!r_rt t_f I_N_ m_!ln_ n_r i_n_r inPh _f t_th f_Pp _nl_ tpm
perature cycled from room temperature to 900 ° F 2 Evalua-
tions of fine-pitch (12/14 DP) superalloy and tool-alloy steel
gears were conducted at speeds to 15.800 rpm. temperatures
in excess of 1000 ° F. and loads to 1000 pounds per linear inch
of tooth face 3 All high-temperature evaluations performed
during this program used a graphite plus cadmium oxide pow-
der mixture as the gear lubricant An air carrier was used to de-
liver the powder to the gear set Author
N65-26712 Fabriques d' Assortiments Reunies, Le Locle
(Switzerland) Laboratoirede RecherchesApplique'es
ACTUAL STATE OF OUR RESEARCH EFFORTS FOR AN
IMPROVED LEVER ESCAPEMENT [ETAT ACTUEL DE
NOS RECHERCHES POUR L'AMELIORATION DE L'ECHAP-
PEMENT A ANCRE]
E. Favre and A Simon-Vermot In Soc. Suisse de Chronom_trie
Intern Conf. on Chronometry, Vol. 2 [1964] p 701-712 In
FRENCH; ENGLISH and GERMAN summaries (SeeN65-26708
16-14)
After a few remarks on the difficulties and disadvantages
of the present escapement lubrication method, we shall mention
two directions taken by the research done in this field. New
materials will be discussed, which promise to overcome some
of the present drawbacks of show other interesting properties.
Among others, ceramic materials will be considered and their
composition and properties compared to those of ruby and
spinel A new method of lubrication will be shown, which.
as borne out by the results of several experiments, is directly
adaptable to the classic materials, steel-ruby and brass-spinel.
Author
N65-26724 Societe Suisse de Chronometrie, Neuch_tel
(Switzerland)
MATERIALS [MATERIAUX]
J P Renaud In its Intern. Conf on Chronometry. Vol. 2
[1964] p 857-880 refs In FRENCH: ENGLISH and GERMAN
summaries (See N65-26708 16-14)
The progress achieved during the five or six years concern-
ing the choice of basic materials used in the manufacture of
movements and assembly processes is reviewed Only spirals.
spring-boxes and springs are ignored, since they are the sub-
ject of a paper by Dr S. Steinemann. A first part of the paper
is devoted to basic materials used in the manufacture of the
movement, of the watch-face, and of the glass. A second part
touches on the problem of decorative and anticorrosive coat-
ings. rust-proof treatment and passivation films. Finally. a third
part establishes the progress achieved in the field of lubrifica-
tion. oils. greases, solid lubricants, self lubricating materials.
and anti-wear coatings. In each case. the industrial applica-
tion is first discussed, then certain possible developments
at a laboratory level which have a potential application to
watch manufacture. It concludes with certain indications on
the direction of new scientific and technical developments.
as well as on problems not yet solved. Author
N65-27111# Naval Research Lab, Washington. D. C. Metal-
lurgy Div
MARINE CORROSION STUDIES: DEEP OCEAN TECH-
NOLOGY. STRESS CORROSION CRACKING. CATHODIC
PROTECTION Second Interim Progress Report
B. F Brown, T. J. Lennox. Jr., ed., R. L. Newbegin. M. H Peter-
son, J A. Smithetal Nov. 1964 51 p ref
(NRL-1674: AD-610551)
Precracked cantilever stress-corrosion cracking tests on
notched and fatigued specimens of high strength steels showed
an increase of stress intensity from about 15% of the breaking
strength of a dry precracked bar of steel having a yield strength
=vv r.=_ to about, oo-/o i'or the same s[eei after heat treatment
to a yield strength of 125 ksi. Corrosion caused by sea-water
was found on stainless steel heat exchangers and on bare
5086-H32 aluminum alloy. The alloy corrosion was accelerated
by coupling with noble metals. Also reported are studies on the
effect of: cathodic protection on crevice and pitting corrosion
of stainless steel: current distribution along a wire rope cathode;
cathodic protection of wire rope: pressure on a steel cathode
in a sodium chloride solution: and an aluminum anode cathodic
protection for a Coast Guard vessel. G.G.
N65-27271"# General Electric Co., Cincinnati, Ohio. Missile
and Space Div.
STUDIES OF ALKALI METAL CORROSION ON MATE-
RIALS FOR ADVANCED SPACE POWER SYSTEMS. Quar-
terly Progress Report No. 3, Dec. 26, 1964-Mar. 26, 1965
R.W. Harrison [1965] 30p refs
]Contract NAS3-6012)
(NASA-CR-54390) CFSTI: HC $2.00/MF $0.50 CSCL 20F
The influence of stress on the corrosion behavior of an
advanced refractory alloy in potassium, and the corrosion mass
transfer effects in a stainless steel-columbium alloy potassium
system are investigated. The potassium was transferred di-
rectly to an alloy reflux capsule from the final hot trapping
container, and the capsule was sealed by electron beam weld-
ing in a vacuum of 7 X 10 -6torr. The results showed the oxygen
in the potassium taken from the fill tube to be 5 ppm, and
the oxygen in the potassium taken from the chamber samples
to be 8 ppm. The stainless steel capsules were opened in an
argon atmosphere and drained of potassium. After removal
of the Cb-lZr alloy sheet specimens, the capsules and speci-
mens were cleaned and examined. No appreciable differences
in appearance of the internal surfaces of any of the capsules
were 0oted from visual observation. R,WH.
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N65-27392"# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland. Ohio
EFFECT OF SPEED, LOAD, AND TEMPERATURE ON
MINIMUM-OIL-FLOW REQUIREMENTS OF 3D- AND 7,5-
MILLIMETER-BORE BALL BEARINGS
ZoltonN NemethandWilllam J Anderson Washington, NASA.
Jul 1965 17p refs
(NASA-TN-D-2908) CFSTI: HC $1.00/MF $050 CSCL 131
Mm_mum-od-flow tests were conducted with 30-millimeter-
bore, deep-groove ball bearings over a DN range (product
of bearing bore m mm and shaft speed in rpm) of 0825 X 106
to0975 X 106 anda temperature range of 170 ° to 400 °F at a
thrust load of 265 pounds with naphthenic-mineral-oil-air
m0st lubrication. Mimmum required oil flow for continuous
operation increased with increasing DN and bearing tempera-
ture Th_s increase agreed with previously pubhshed data for
75-mflhmeter-bore bear)ngs A generalized correlation of the
data obtained hereto and with the 75-mdhmeter-bore bearing
Jndicates that minimum required o;l flow can be expressed as
a single function of bore size, load, DN. and bearing tempera-
ture The correlation was developed for 30- and 7S-millimeter-
bore bearings at thrust loads of 265 to 3000 pounds. ON values
of 06 X 106to0975 X 106. andtemperaturesof225 ° to5OO°F
Airflow. whqch was controlled independently of oil flow, was
found to affect the minimum required od flow at specific oper-
ating cond_tbons A_rflow apparently affects the efficiency with
which the bearing can utihze the oil droplets fed to _t. and
there appears to be an optimum mist velocity for a gwen DN
or rotatlve speed Author
N65-27394"# Thompson Ramo Wooldrldge, Inc, Cleveland.
Ohio
OPERATION OF A FORCED CIRCULATION, HAYNES ALLOY
NO. 25, MERCURY LOOP TO STUDY CORROSION PRODUCT
SEPARATION TECHNIQUES
Dawd B Cooper Washington, NASA, Jul 1965 73p refs
(Contract NAS5-462)
(NASA-CR-241) CFSTI HC $300/MF $075 CSCL 18G
A Haynes alloy No 25, forced circulation, mercury loop
was designed and operated for a total of 5218 hours at an
average boding temperature of 1097 _F Corrosion product
separators were included in both the vapor and liquid sec-
tions of the system and were evaluated for their effectiveness
m reducing problems associated with mass transfer in mercury
systems The vapor corrosJon product separator was approxi-
mately 51 percent efficient in removing corrosion products
carried over from the boiler Operation of this _oop for 5218
hours has demonstrated the feasibility of long-term opera-
tionofa Haynesa_loy No 25 mercury system. Author
N66-2751D Boeing Scientific Research Labs.. Seattle. Wash.
BOUNDARY LAYERS
F. D. Hains In its Rev. of Magnetofluiddyn. Appl. Apr. 1965
p 117-130 refs (SeeN65-27505 16-25)
A discussion is given on the use of .magnetofluiddynamic
boundary layers in liquid metal bearings, A review of the ve-
rious types of magnetofluiddynamic bearings is presented. The
possible use of magnetic fields to reduce the convective heat
transfer at the nose of reentry bodies is discussed and a review
of the reentry problem is given. N.E.A.
N65-27786# Southwest Research Inst.. San Antonio. Tex.
Dept of Aerospace Propulsion Research
FUNDAMENTAL INVESTIGATION OF LIQUID-METAL LUB-
RICATED JOURNAL BEARINGS Topical Report. Apr. 1,
1964-through Mar. 31, 1966
R A Burton. H J Carper. andY C Hsu 16Apr 1965 110 p
refs
(Contract AT(11-1)-1228)
(SWR1-1228-60)
A program Ls reported with the objective of providing basic, ,.
information for liquid-metal lubricated bearings with emphasis
on turbulence and film-inertia effects. The experiments make
use of a large-scale bearing model, with 6-foot diameter and
05 in film thickness The working fluid is air, and Reynolds
numbers comparable to those in liquid-metal lubricated bear-
ings may be simulated. Data on velocity profiles, friction coef-
ficients, and turbulence intensity are reported for concentric
and eccentric operation Data are also reported for extremely
distorted flows produced by placing a blockage in the film
An analytical approach is reported, which exploits experimen-
tally measured (or theoretically computed) profile parameters
to predict pressures in bearing configurations Data are g_ven
which show that inertial effects at the boundaries of the bear-
ing film may at times be of primary importance in bearing cal-
culations Author
N6S-27803# Du Pont de Nemours (E.I) end Co. Wilmington.
Del. Engineering Materials Lab
THE SLIDING OF PTFE ON PTFE Technical Documentary
Report. Feb. 16-Aug. 15. 1964
R. P. Steijn Wright-Patterson AFB. Ohio. AF Mater Lab. Dec
1964 32 p refs
(Contract AF 33(615)-1201)
(M L-TDR-64-303: AD-610585)
In sliding tests, a weighted sled with PTFE runners was
pulled over a PTFE track. The sliding velocity was measured
as a function of tangential load and ambient temperature for
two normal loads The results have led to treating the sliding
phenomenon as an activated viscous-flow process relating shd-
ing speed to force of friction and absolute temperature An
activation energy of about 7 kcal/mole was found The size of
the kinetic unit was estimated Electron microscopy was used to
examine the sliding surfaces: very thin films of PTFE were
extracted during replication We hold shear in these films and
their deformation responsible for the viscous sliding behavior
The effect of the crystalline transitions at 19 ° and 30°C was
investigated Time effects were noted throughout the entire
test program and documented. Author
N66-278§6# Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign Technology Div.
SYNTHETIC OILS FOR TURBINE ENGINES
Boleslawa Mielnikowa 8 Dec 1964 18 p refs Transl into
ENGLISH from Tech Lotnicza (Poland). no 2, 1963 p 37-42
(FTD-TT-64-117/1 +2; AD-455605)
The requirement for better lubricants by high-speed
aircraft is discussed and the synthetic lubricants used by various
countries are briefly reviewed. Among the synthetic lubricants
discussed are the esters of the mono and polybasic alcohols
and organic dicarboxylic acids, esters of siliclc acid and higher
monobasic alcohols, and the silicones. It is observed that di-
carboxylic acid esters are the most suitable lubricants for
turbo engines, Data are given for commercial lubricants avail-
able for turbine engine and aviation lubrication EE B
N66-27911# Monsanto Research Corp, Dayton. Ohio
DEVELOPMENT OF FIRE-RESISTANT WATER BASE HY-
DRAULIC FLUID Bimonthly Report. 1 Dec. 1964-31 Jan.
1965
E. S. Blake. G. F. Deebel, and G A. Richardson (19651 17 p
(Contract NObs-90270)
(BMR-5; AD-610674)
The broad objective of this contract is the development of
a usable, fire-resistant water-base hydraulic fluid for shipboard
use, in which the nonaqueous phase _s fire-resistant The alkali
alkyl phosphates continue to afford the opt=mum properties
as pour point depressant candidates Introduction of a pheny(
moiety into the ethyl group raised the AIT to 9D0' F Of the
commercially available thickener's tested, Cellos;ze hydro-
xyethyl cellulose (WP44DD) and WSR 205 were of interest as
24
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,,thickeners The low percentages suggest that from a shear
stability standpoint they may be suspect The AIT of phosphates
appears unaffected by large amounts of water Author
N65-27928# Houghton (E F)and Co, Philadelphia, Pa
DEVELOPMENT OF FIRE RESISTANT WATER BASED
HYDRAULIC FLUIDS Bimonthly Report
Phdip Rakoff. G John Colucci. and Robert K Smith 27 Jan
1965 18p
(Contract N Obs-90269)
(BMR-5: AD-610379)
Improving the corrosion properties of fire resistant, water
based hydraulic fluid, a series of hydroxy alkylene carboxylates
have been prepared as potential corrosion inhibitors In ad-
dition, a continuing study has been made of the correlation
existing between corrosion of control panels in hydraulic
systems and bench corrosion tests Several aromatic ether
derivatives are concurrently being evaluated as autolgmtion
improvers An attempt has also been made to alter the struc-
ture of the glycol portion of fluid so that a higher autoignition
temperature =s attained in the finished formula Author
N65-28052 Joint Publications Research Service. Washing-
ton. O. C
ON THE STABILITY OF THE MOTION OF A GYROSCOPE
ON A HORIZONTAL PLANE UNDER THE ACTION OF DRY
SLIDING FRICTION
I M Mindlin In its Eng. J 29 Jun 1965 p 12-20 refs (See
N65-28050 17-23) CFSTI: $6.00
Presented is a theoretical study on the stability of the sta-
tionary motion of a symmetric heavy gyro on a fixed hori-
zontal plane in which its axis remains spinning. It is assumed
that sliding is possible at the point of contact of the gyro with
the plane, and that a dry friction force is developed. Considered
• .t._ •
is t,,t= action of vi.$cou=_ frlCiion, and the motion of a top with
the appearance of dry sliding friction which slightly deflects
the top from the stationary motion present with movement
over a smooth surface. Using expressions for the energy of
two integrals known for the spherical surface, the validity of
the stability condition is demonstrated. S.C.W.
N65-28108# Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign Technology Div
PETROLEUM SPECIALIST Selected Articles
19Jan 1965 5p Transl into ENGLISH from Neftyanik (USSR).
v 4, no 12, 1959 p27
(FTD-TT-64-778/1: AD-610794)
CONTENTS:
1 ADDITIVETO HEAVY HIGHLY SULFUROUS ENGINE
FUELS T Skichko p 1
2 ANTICORROSION ADDITIVE TO LUBRICANTS
T Skichko p 2
N65-28141# Oak Ridge National Lab. Tenn
THE EFFECT OF OXYGEN ON THE CORROSION OF NIO-
BIUM BY LIQUID POTASSIUM
Arnold Powell Litman (M S Thesis-Tennessee Univ.) Jul.
1965 121 p refs
(Contract W-7405-EN G-26)
(ORNL-3751) CFSTI: $4.00
The behavior of niobium in liquid potassium at 200 ° 600 °.
and 815 C was influenced by oxygen, temperature, and time.
The corrosion mamfestatlons include the production of sur-
face and subsurface corrosion products and the mass transfer
of oxygen, mobium, and potassium Analysis of the surface
scales indicated they were predominantly niobium dioxide, but
that niobium metal, ntobium oxide, and potassium metanio-
bate were present Hardness profiles of the specimens as a
function of time confirmed that a loss of oxygen from the nio,
b_um occurred by solid state diffusion at 600 _ and 815" C but
that no loss occurred at 200 _c Oxygen migrated out of niobium
even when niobium dioxide was found in the surface and sub-
surface scales Niobium d_oxide was found to be unstable =n
excess potassium These observations led to the proposal that
one or more ternary compounds provide the driving force for
system corrosion These compounds have sufficient thermo-
dynamic stability to reduce the chemical potential of the oxy-
gen in solution below that which exists for equilibrium with
binary oxides. R NA
N65-28191# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.
MECHANISM OF THE ACTION OF VISCOUS ADDITIVES
Ye. G Semenido 27 Apr 1965 9 p refs Transl. into ENG-
LISH from Neftyanoye Khozyaystvo (USSR). v. 32, no. 3. 1954
p 38-41
(FTD-TT-64-1274/1 +2:AD-615247)
The viscosity index VhO/VlO O for evaluating the vlsco-
temperature properties of thickened oils is shown to be useful
in the temperature interval range of -30 ° to 50 °C. in addition
to its usefulness in the interval from 50 ° -100 ° C. Viscotempera-
ture data show that (1) of two oils with identical viscosity at
100 ° C. the oil with the lower index for VhO/Vto O has the
better viscotemperature properties; and (2) of two oils with
the same index of VhO/VlO O. the oil with less viscosity has
the better viscotemperature properties. Thus the thickening
action of polymers, the index VhO/Vl00 of the oil base. and
the viscotemperature properties of thickened oils are inter-
dependent, even in the negative temperature region• The
mechanisms of polymers added as viscous additives to oils
are aiso considered, by analyzing iluw Lhu ruldLiUli_hip Of the
viscosity of oil thickened by polymers (v) to the viscosity
of an oil base (v o) cha'nges with identical temperatures over
a broad range. From tabulated data on values of v/v o for oils
thickened with polyisobutylene, it appears that in mixing oils
with polymers, the viscosity level is raised, and the character
of the temperattJre change remains the same, or deteriorates
somewhat with increased polymer content• L.S
N65-28201"# Southern Research Inst., Birmingham, Ala.
EFFECT OF PROTECTIVE COATINGS ON THE STRESS-
CORROSION PROPERTIES OF SUPERSONIC-TRANSPORT
SKIN MATERIALS Tenth Quarterly Status Report, 1 Mar.-
:31 May 1963
J.O. Honeycutt and A. C. Willhelm 15 June 1965 27 p refs
(Contract NASr-117)
(NASA-CR-63784) CSCL11F
Steel. superalloy, and titanium alloy substrates, coated
with aluminum-modified silicone, catalytically cured silicone,
zinc in silicate vehicle, electrophoretically deposited aluminum,
and flame-sprayed aluminum, were visually examined after
undergoing exposures to dry 550 ° and humid 95 ° F atmospheres
for 1000 hours. Four exposure conditions were used for each
substrate coating combination: undamaged with no salt. and
with salt; and damaged with no salt, and with salt. The speci-
mens were then subjected to compressive loading for bend-
ductility evaluations, with compression continued until frac-
ture occurred, or complete compression was attained. The
inherent ductility of a substrate was determined by measuring
the shortening that occurred during compression of a bare. un-
exposed specimen. Results. which showed wide variation for
the several specimens, are presented in tabular form and
interpreted graphically. M.G.J
25
N65-28269
N65-28269 Joint Publications Research Service. Washing-
ton, D C
INVESTIGATION OF ONE METHOD OF COMPENSATING
FOR FRICTION IN SUPPORTS OF INSTRUMENT SHAFTS
B A Komashlnskiy In its Izv VUZow Instr Bldg. 9 Jul 1965
p 134 139 refs (See N65-28250 17-10) CFSTI: $5.00
Described is a method for reducing mechanical losses in in-
strument supports caused by friction, which focuses on the use
of forced rotation on the outer races of ball bearings in the sup-
ports of instrument shafts The selection of a speed of rotahon
_s substantiated, and examples are cited which illustrate the
effecttvenessof the method SC W
N65-28276# Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
PLASTICS AND RUBBER Selected Articles
29 Apr 1965 25 p refs Transl. into ENGLISH from Plastics
und Kautschuk (Leipzig), v 11, no I, 1964 p 36 42
(FTD-TT-64-1324/1+2: AD-463087)
CONTENTS:
1 THE INFLUENCE OF THE THERMAL AFTER-TREAT-
MENT ON THE PROPERTIES OF POLYAMIDE COATINGS
Z. Kowa/ski p 1-12 refs (See N65-28277 17-18)
2. PLASTICS FOR FLAME SPRAYING AND THEIR
CHARACTERISTICS H, Schwarz p 13-26 refs (See N65-
28278 17-18)
N65-28277 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
THE INFLUENCE OF THE THERMAL AFTER-TREATMENT
ON THE PROPERTIES OF POLYAMIDE COATINGS
Z. Kowalski In its Plasticsand Rubber 29 Apr. 1965 p 1-12
refs Presented at the Intern. Metal, Plastic. and Ceramic Spray
Conf, Halle(Saale), 10-12Sep. 1963 (See N65-28276 17-18)
Poly undecanamide (polyamide 11) and poly caprolactum
(polyamide 6) coating materials were applied to test specimens.
which were then subjected to various after-treatments for de-
termining the influence of each treatment on the structural
properties of the coatings Some of the after-treatments used
were soaking and tempering in paraffin oil or water baths at
differing temperature levels. Specimens were also subjected
to infrared radiation, and oxygen. Various bending strength
and impact resistance tests were applied after the treatments.
It was shown that the characteristics of polyamide coatings
can be materially changed by the influence of heat (positively
and negatively), and do afford some protection from the in-
fluence of oxygen at high temperatures The method of coating
the specimen is also important, and coatings applied by turbulent
sintering are more resistant to impact-type stresses than those
that are flame sprayed, Polyamide 11 coatings were found su-
perior to polyamide 6 coatings not only with regard to their
natural properties, but also with regard to their impact re-
sistance Test data and physical property data of test materials
are included. LS.
N66-28351# Frankford Arsenal. Philadelphia. Pa. Pitman-Dunn
Research Labs
STRESS-CORROSION TESTS ON COMMERCIAL AND HIGH
PURITY GRADE 7075-T6 ALUMINUM ALLOY
Helen R Pritchard May 1965 14p refs
(M65-17-1 ; AD-615566)
Alternate immersion stress*corrosion tests were conducted
on commercial and high purity 7075-T6 aluminum alloy stressed
in the short transverse direction at levels of 8000 psi to yield
strength No failures occurred in the commercial grade at
stress levels of 20,000 psi or less In the high purity grade.
the highest stress which did not produce failures was 10.000
psi At levels of 30,000 psi or less, the commercial grade
specimens had a life of three or more times that of the high
purity specimens Author
N65-28354"# General Electric Co, Cincinnati, Ohio Space"
Power and Propulsion Section
MATERIALS FOR POTASSIUM LUBRICATED JOURNAL
BEARINGS Quarterly Progress Report No. 7, 22 Oct. 1964-
22 Jan. 1965
R G Frank. ed [1965] 139p refs
!Contract NAS3-2534)
(NASA-CR-54345) CFSTI HC $400/MF $1 00 CSCL 11F
Approximately 25 pounds of potassium were purlhed by
hot trapping for 24 hours at 1200 ° to 1350 ° F m a tltamum-hned
zirconium-gartered hot trap after being purified by vacuum
distillation The vacuum d)stHJation fac_hty for the cleaning of
the tested corrosion specimens was completed Cb-lZr alloy
corrosion capsules were measured dimensionally and weighed
Lucalox and Z_rcoa 1027 exhibfted the largest change in dr-
mansions To evaluate d[menslonal stabdlty, duphcate speci-
mens of candidate materials were tested at 800' , 1200 _, and
1600°F Zlrcoa 1027 showed a change of +003% at 800 F
and the Star J alloy showed a change of +006% at 1600_ F
The mean coefficient of thermal expansion was determined
as a function of temperature from room temperature to 1600 F
for K601, TiC TBC+tO%Cb, T_C+IO%Mo, TtC+5%W. T_B 2,
and Star J Excellent agreement of the data was observed
between duphcate specimens and between heating and coohng
cycles of the same material The compression load tram was
checked out successfully at room temperature wtth Mo TZM
alloy specimens and the compresswe 02% weld strength was
113300ps_ R N A
N65-28504# Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign Technology Dw
FRICTION COEFFICIENTS OF MATERIALS FOR GUIDE
MACHINES
G. 6. Lur'ye 19 Apr 1965 10 p Transl into ENGLISH from
Stanki i Instrument (USSR), v 30. no 3. 1959 p 17-19
(FTD-TT-64-1179/1 +2: AD-615229)
Experiments were conducted to determine friction in slide
guides, operating at feeding rates A comparative evaluation
was made of the antifriction properties of numerous materials
used for strap guides. Values were derived of friction coef-
ficients in dependence upon the duration of the stattonary
contact and sliding speed Materials tested during friction along
the cast iron included: metals (cast iron SCH 2-40. bronze
Br. OTSS 6-6-3. babbit B16, zinc alloys TSAM 30-4 and
TSAM 10-5): pJastics (metallurgical TextolJte B. polyamide
resin 68 of Nylon type, textolite PT, cordovolokmte 1-G vinyl
plastics, fluoro plastic-4) and graphite coated materials (ferro-
g_aphite, antlcorroslon heat conductive ATM material, bronze-
graphite, graphite coated material type D, lead saturated)
Author
N6S-28624# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Oiv.
METHOD OF IMPROVING THE ANTIWEAR PROPERTIES
OF LUBRICATING OILS
V. S. Demchenko. Ye. N, Gur'yanova, and O. I. Bogdanova 19
Apr, 1965 4 p Transl. into ENGLISH from Russian Patent No.
158038 (Appl, No, 783882/23-4, 23 Jun. 1962) 2 p
(FTD-TT-64-1287/1 ; A0-615250)
The object of the invention is a method improving the anti-
wear properties of lubricating oils which is distinguished by 1;he
fact that as additives one introduces derivatives of 2-mercapto-
benzthiazole, for example, benzthiazole-2-cyclohexytsulfenamid
Author
N65-28697# Air Force Systems Command, Wright-Patterson
AF8. Ohio. Foreign Technology Div
AT THE TECHNICAL-ECONOMICAL COUNCIL OF THE
LENINGRAD SOVNARKHOZ
26
• N65-29446
Ya K. Terent'yev. 23 Apr. 1965 5 p Transl. into ENGLISH
"from Byull. Tekh,-Ekon. Informatsii (Moscow), no. 2, 1964
p 76-77
(FTD-TT-64-1242/1 ; AD-615288)
Information regarding the use of molybdenum disulfide as
an antifriction coating was reported to the technological section
of machine construction of the technical-economical soviet of
the Leningrad Sovnarkhoz (Council of National Economy). The
use of molybdenum disulfide ms reported to increase, by an
average of 2 to 3 times, the stability of cutting tools and dies.
Author
N65-28723# Air Force Systems Comm'and, Wright-Patterson
AFB. Ohio Foreign Technology D_v.
METHOD OF PRODUCING NONFLAMMABLE LUBRICANTS
FOR TURBINES
K I Ivanov, Ye D Vilyanskaya. and L N Kirichenko 28 Apr
1965 5 p Transl into ENGLISH from Soviet Patent No
159922(Appl No 807683/23-4, 13 Dec 1962) 2p
(FTD-TT-64-1291/l:AD-615297)
The object of the invention is a method of obtaining a fire-
resistant liquid for turbines on the basis of compouncl_ cu(i-
tainingphosphoruswlth additives To improve the quality of the
product and reduce _ts cost. trlxyhnylphosphate is used as the
phosphorus compound, perfluorlnated transformer oll as an
antifoaming additive and 44(1)-diamir_o-d_phenyl-disulfide as
an antiox_dant Author
N65-28846_ A_r Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div
NATURE OF POLYSILOXANES AND ITS EI_FECT ON THEIR
ACTION AS ADMIXTURES TO HYDROCARBON LUBRI-
CATING AGENTS
GV Vinogradov, ._J S Nametkin _nd M I Nosov 26 Apr 1965
10 p refs Transi irlto ENGLISH from Neftekhimiya (USSR).
v 4. no 2. 1964 p345-350
(FTD-TT-64-1268//1 +2: AD-615245)
To explain the effect of the nature of polysiloxanes on the
_mprovement of the lubricating effect of hydrocarbons during
their addition into same. the ant_wear and antifriction proper-
ties of mixtures of 1,1-dl(o-xylyl)-ethane with polyethylsiloxane,
polymethylsiloxane and two polymethylphenylsiloxane liquids
weremvestlgated Mutual strengthening of the lubricating effect
of polysdoxanes and hydrocarbons depends to a large degree
upon the nature of polysiloxanes, which by degree of reducing
their activity as admixtures, improving the lubricating qualities
of hydrocarbons, are arranged mtrle foliowlrl 9 series: PoYy,ethy!-
siloxane > polymethylsiloxane > polymer 1 > polymer 2. An
assumption was made that this is connected with a rise in ther-
mooxidDzlng stability during the change in polysiloxane chanins
of ethyl side groups into methyl and phenyl Mutual strengthen-
mg of the lubrDcating effect of hydrocarbons and polysiloxanes
may appear not only then when they are soluble in each other
but also when they are emulsified in hydrocarbon media,
Author
N65-29112# Aluminum Co. of America. New Kensington. Pa.
Chemical Metallurgy Div.
INVESTIGATION OF THE MECHANISM OF STRESS COR-
ROSION OF ALUMINUM ALLOYS Final Report, Dec. 6, 1963-
Feb. 6, 1965
G, C, English [1965] 105p refs
[Contract NOw-64-0170-c)
(AD-615789)
The cathodic protection of 7075 alloy in a corrosive, acid
chloride solution was investigated, Subsize tensile specimens
for protection were taken in the short-transverse direction from
2-inch thick plate in two tempers, one (-T6) susceptible to
stress corrosion and one (-T73) not susceptible to this type
of corrosion. In the solution used a susceptible specimen
stressed to 75% of its yield strength failed by stress corrosion
in an hour while a stresses nonsu(:eptible specimen failed by
general corrosion within two days. At a potential 0,57 volts
negative to the free corrosion potential, a stressed susceptible
specimen could be protected for an indefinitely long period:
one susceptible specimen stressed to 75% of its yield strength
and held at this potential for 400 hours showed no evidence
of stress corrosion. This potential of cathodic protection ap-
peared to be independent of the stress applied to a specimen,
Considerable evidence indicates that the potential reflected
metallurgical structure rather than extraneous conditions such
as the alkalinity produced by cathodic reactions. Author
N65-29121# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
EFFECT OF TEMPERATURE ON FRICTION AND WEAR
OF FILLED FLUORINATED PLASTIC MATERIALS
V. D Parkhomenko and S. N. Gants 19 Apr. 1965 6 p refs
Transl. into ENGLISH from Izv. Vysshikh Uchebn. Zavedenii,
Mashinostro,(Moscow).no. 9, 1963 p 130-133
{7TD TT _4 !!76,/1_2 AD-614957)
Anexamination was made of the effect of temperature and
the nature of the filler (molybdenum disulfide, boron nitride,
barium sulfate, ground coke. talic, soot. or colloidal graphite)
on the coefficient of friction and wear of 'Fluoroplast' (poly-
(chlorotrifluoro ethylene)) while undergoing a wirer-lubricated
friction process. In general: (1) wear decreases with increas-
ing filler content (up to a limit); (2) wear increases with in-
creasing water temperature; (3) the coefficient of friction
(mu) increases as temperature increases; (4) mu decreases
with increasing specific pressure; and (5) mu decreases with
increasing speed of sliding. Under the test conditions MoS2.
BN, BaSO_,. and coke improved the wear resistance to a greater
extent than the other fillers. TAB
N65-29234# DuPontdeNemours(E.I.)andCo.,Aiken. S.C.
Savannah River Lab.
CORROSION OF EQUIPMENT IN THE HEAVY WATER COM-
PONENTS TEST REACTOR
J. Malvyn Mc Kibben Jun. 1965 32p refs
(Contract AT(07o2)-1 )
(DP-964) CFSTI: $2.00
The corrosion experience at the Heavy Water Components
Test Reactor (HWCTR) is evaluated after three years of service.
Within the moderator-coolant system, corrosion caused no
operating problems or equipment failures, Adherent black
oxide covered all mild steel surfaces in the moderator-coo!ant
system, and no significant pitting was observed, Author
N65-29446"# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
CORROSION IN LIQUID METAL SYSTEMS
D, H, Gurinsky, J. R. Weeks, C. J. Klarnut (Brookhaven Natl.
Lab.). L. Rosenblum. and J. H. De Van (Oak Ridge Natl. Lab.)
[1964] 15p refs
(NASA-TM-X-54722) CFSTI: HC $1.00/MF$0.50 CSCLllF
Current theories of liquid metal corrosion, methods em-
ployed in liquid metal testing and analysis, and the state of
the art of each of the alkali metals. Hg, and liquid alloys con-
taining Pu are reviewed. Liquid metal materials were developed
and tested for higher temperature applications. Engineering
tests to determine the long term behavior of containment alloys
for sodium components show that the 650°C temperature
range is feasible. In nuclear auxiliary power systems, refrac-
tory alloys show promise for the containment of liquid Li and
are also suitable for power conversion systems using boiling
K, Na, Rb, Cs, and Hg Confirmation of the importance of
impurities in the liquid metals and the containment alloys on
27
N65-29643
the corrosion process resulted in advances in testing and
analytical techmques Although the precision of impurity
analyses and the monitoring techniques of the liquid metals have
been improved, accuracy remains uncertain because of the
lack of calibration standards. The use of X-ray fluorescence
and microprobe techniques has delineated the subtle surface
effects due to corrosion RN.A
N65-29643# Royal Aircraft Establishment. Farnborough (Eng-
land).
THE REDUCTION OF FRICTION IN PISTON TYPE HY-
DRAULIC SERVO VALVES
A.G. Earl London, Min. ofSupply, May 1954 14p refs
(RAE-TN-GW-312)
This note describes experiments that have been made to
investigate the effectiveness of two methods of reducing fric-
tion in piston type hydraulic servo valves. The methods tried
were very fine filtration of the oil supply and tapering the sea!
ing lands of the'servo piston. The first of these gave a reduction
in valve friction of about 80% and the second method a reduc-
lion of about 60%. A combination of the two resulted in a
decrease in friction of over 90%. Author
N66-29738"# National Aeronautics and Space Administration,
Washington, D. C,
SPONTANEOUS TRANSITION OF SLIDING FRICTION TO
ROLLING FRICTION IN THE HIGH-TEMPERATURE TEST-
ING OF REFRACTORY CARBIDES [SPONTANNYY PERE-
KHOO TRENIYA SKOL'ZHENIYA V TRENIYE KACHENIYA
PRI VYSOKOTEMPERATURNYKH ISPYTANIYAKH TUGO-
PLAVIKH KARBIDOV]
A. P. Semenov and V. V. Pozdnyakov Jul. 1965 9 p ref
Transl, into ENGLISH from Dokl, Aked. Nsuk SSSR (Moscow),
v. 160, no. 5, 1965 p 1057-1060
(NASA-TT-F-9499) CFSTI: HC $1,00/MF$0.50 CSCLllF,
Two specimens, both of vanadium or molybdenum carbide,
were friction tested by being made to rub together in vacuum
with simultaneous heating and subsequent cooling. When
heated, the specimens manifested a decrease in mean fric-
tion coefficient, in one case from 0,6 to 0.3, then the onset
of oscillations in the friction coefficient with s sharp rise in
friction coefficient (to 0.85). and, finally, the spontaneous
transition from sliding to rolling friction with a concomitant
drop in the mean friction coefficient to 0,05. The effect is
explained by a surface-geometric mechanism, whereby the
surfaces in contact crumble at high temperature, ejecting balls
of the tested material, which fit into pits or grooves and act
as roller bearings. Author
N65-29845"# National Aeronautics and Space Administration,
Washington, D. C.
LUBRICATION. CORROSION AND WEAR A Continuing
Bibliography, Jan. 1962-Mar. 1965
[1965] 167p refs
(NASA-SP-7020) CFSTI: HC $1.75/MF $1.00 CSCL 11H
An annotated bibliography is presented on lubrication.
corrosion, and wear. Included are topics such as lubricating
systems, design and performance of bearings, special applica-
tions of lubricants, stress corrosion and fatigue cracking in
metals and alloys, friction and wear characteristics of materials,
and types of corrosion and techniques for corrosion prevention.
A few references describing the instrumentation and methods
of testing lubricants are also included. R,N.A.
N65-29914# Battelle Memorial Inst., Columbus, Ohio. De-
fense Metals Information Center.
CORROSION OF MATERIALS BY ETHYLENE GLYCOL-
WATER
J. D. Jackson, P. D. Miller. FW. Fink, andW. K. Boyd 10 May
1965 25p refs
(Contract AF 33(615)-1121)
(D M I C-216; A D-466284)
Solutions of ethylene glycol are being consbdered as
heat-transfer media for radiators in manned space capsules
This report was prepared to summarize the available cor-
rosion data on uninhibited and inhibited ethylene glycol so-
lutions. Much of the corrosion data are based on automotwe
and diesel engine coolant systems. Several factors considered
are: time dependence, effect of pH. concentration, tempera-
ture, aeration, chloride ion, velocity, heat-transfer rate, and
galvanic couples Inhibitors for which corrosion data are pre-
sented include: borax, sodium benzoate, sodium nitrite, trieth-
anolamine, sodium mercaptobenzothiazole, soluble oi1. chro-
mates, as well as miscellaneous inhibitors. A number of
patented inhibitors based-on borax are discussed Descriptions
of test procedures including automobile service tests are
presented Author
N65-29941# Naval Postgraduate School. Monterey. Cahf.
AN INVESTIGATION OFTHEWEAR AND FRICTION CHARAC-
TERISTICSOF A HIGH TEMPERATURE SOLID FILM LUBRI-
CANT IN HIGH VACUUM AND IN AIR
DonaldW. Flage(M,S. Thesis) 1964 128p refs
With a specially designed machine, the wear and friction
characteristics of high temperature SFL #1000 were investi-
gated, The lower wear specimen, coated at the factory to a
thickness of 0,0003 to 0,00OS in, was the rotating member.
The upper non-rotating specimen, identical to the lower, was
uncoated, These mating wear and friction annular surfaces were
tested under controlled variables The SFL #1000 ceramic
bonded high temperature solid film lubricant was found to
have: (1) unacceptably high dynamic coefficient of friction
in high vacuum as well as in air Typical values ranged from
0,30 to 040; (2) undesirable stick-slip phenomenon, occurring
when the static friction coefficient exceeds the dynamic coef-
ficient; (3) excessively high wear rates (typical rates ranged
from 10 to 50pin,/min,); and (4) low lives, Film failure occurred
usually between 1 and 10 minutes, The results of these tests
clearly indicated that this lubricant would make a poor candidate
for any practical engineering application where moderate
speed and running time were needed NEA
N65-30004# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div
NEW ADDITIVES TO FUELS AND LUBRICANTS
Ya B Chertkov 14 May 1965 10 p refs Transl into ENGLISH
from Khim. i Tekhnol Topliv i Masel (Moscow), v 7. no 3.
1962 p64-66
(FTD-TT-65-62/1 ; AD-616312)
A review of Western literature dealing with fuel and lubri-
cant additive developments =s presented Antioxidants for gaso-
lines and other petroleum products, multifunctional additives.
polymerization, and copolymer additives are among the top=cs
considered; and the character=st=cs for a fuel-od addttwe, are
given. M W.R
N65-30014# Rock Island Arsenal Lab,. Ill.
CORROSION RESISTANCE OF BLACK OXIDE COATINGS
ON MiLD AND CORROSION RESISTANT STEELS
Linden H.Wagner 21 Dec. 1964 23p refs
(RIA-64-3580; AD-615941)
In the revision of Military Specification MIL-C-13924A.
dated 29 December 1956. the various processes were re-
viewed and evaluated for their effectiveness in blackening mild
steel, 300 and 400 corrosion resistant steels. The corrosDon
resistance of these coatings were alsolnvest_gated A low tem-
perature Class 4 proprietary alkaline-oxidizing process was
28
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proposed for blackening only the 300 series stainless steels
in lieu of the fuzed salt oxidizing process which operates st
760 ° F. Author
N65-3OO48# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
SYNTHESIS OF ANTICORROSION PIGMENT-CHROMIUM
PHOSPHATE
M. A. Shtern. N. Ye. Danyushevskaya. and O. V. Alekseyeva
14 May 1965 9 p refs Transl. into ENGLISH from Lakokra-
sochnyye Materialy i Ikh Primeneniye (Leningrad), no. 1, 1964
p 32-34
(FTD-TT-65-55/1 +2; A D-616308)
Optimum conditions for synthesizing chromium phos-
phate for use as an anticorrosion pigment in phosphatiza-
tion priming and single packing bases were investigated. The
effect of chemical composition of chromium phosphate on its
protective qualities was studied and the results tabulated,
Tests also showed that the dispersion composition of the pig-
ment exerted cractically no effect on the anticorrosion prop-
erties of the sealer, The kinetics of the process of chromium
reduction with sodium subtile, and deposition of phosphate
were investigated in the pH range from 1.0 to 4.5. It was
found that the rate of chromium reduction and precipitation
of chromium phosphate is affected by the temperature condi-
tions of the synthesis, The optimum conditions are listed,
and the investigations show that chromium phosphate, syn-
thesized under these conditions appears to be a highly effect-
ive anticorrosion pigment which can be used for pigmenta-
tion of single packing sealers of VL-02 type. M .R.W.
N65-30506# Battelle Memorial Inst,. Columbus, Ohio.
A STUDY OF THE INFLUENCE OF LUBRICANTS ON
HIGH-SPEED ROLLING-CONTACT BEARING PERFORM-
ANCE. PARTV: RESEARCH ON ELASTO-HYDRODYNAMIC
LUBRICATION ON HIGH-SPEED ROLLING CONTACTS
Final Report
Jerrotd Kannel. J. Clarence Bell, J. A. Walowit, O, A. Ullrich,
and C. M Allen Wright-Patterson AFB, Ohio, AF Aero Pro-
pulsion Lab.Jul 1965 89p refs
(Contract AF 33(615)-1311)
(ASD-TOR-61-643. Pt V: AD-467173)
The effects of lubricants on the performance of heavily
loaded rolling-contact elements have been studied experi-
mentally and theoretically Measurements of the deforma-
tions of lubricated rolling elements have been made using an
X-ray technique for a range of Ioadings. temperatures, roll-
ing speeds, and lubricants, A qualitative agreement appears
to exist between variations in deformation profiles with lubri-
cant types and variations in existing fatigue life with lubricant
type. Efforts have been made to infer film pressures from the
deformation measurements. Fi_m pressures have been measured
between steel as well as quartz disks using a manganin pres-
sure transducer. For the heavily loaded conditions, a slight
pressure spike appears in the measurements of pressures
between steel disks. Stresses in the rolling elements have
been inferred from the pressure measurements. The magni-
tudes of the maximum stresses do not deviate significantly
from the Hertzian stresses although the location of the maxi-
mum shearing stress is much closer to the surface. The tem-
perature on the surface of a pair of quartz disks has beer.
measured using an evaporated resistance thermometer type
transducer. The magnitude of the measured apparent tempera-
ture appears to be higher than anticipated resembling the peak
temperature predicted assuming no heat loss from the lubri-
cant to the disk for the pass of each fluid element through con-
tact. Author
N65-30545"# liT Research Inst., Chicago, III. Technology
Center.
INVESTIGATION OF SLIP-RING ASSEMBLIES Quarterly
Report No. 7, 5 Nov. 1964-8 Feb. 1965
J,L. Radnik [19651 33p
(Contract NAS8-5251)
(NASA-CR-64251; E6000-21) CFSTI: HC $1.00/MF $0.50
CSCL 131
Run-in tests were performed with experimental and com-
mercial capsules to determine the effects of surface lubrica-
tion by a heavy layer of P-38 synthetic oil. Lubrication with a
graphite oil mixture was also evaluated Experimental cap-
sules were fabricated to simulate the constructional features
of commercial assemblies and to achieve the thermal isola-
tion that exists between rings in an actual assembly. The ef-
fects of palladium additions to a gold plating bath were evalu-
ated and a drive system for operation in a vacuum chamber
was designed. Run-in tests demonstrated that destructive
galling and erosion effects occur primarily in un_ubricated
systems which permit high Iocalize'd temperatures. All un-
lubricated capsules containing isolated rings exhibited severe
_eiLh_ 9 at h_gh fleet;on effects lead,n9 to i_e_l"_ar, er_ dan_-_l.
of the rings and brushes. Surface lubrication with P-38 oil
was effective in minimizing wear and noise levels in experi-
mental and commercial capsules. Electrodeposits from rhodium
and palladium modified gold baths did not exhibit any sig-
nificant increase in plate hardness. In the case of rhodium.
an actual decrease was obtained. R.N.A.
N66-30626# Massachusetts Inst. of Tech., Cambridge. Dept.
of Civil Engineering.
ADSORPTION AND FRICTION BEHAVIOR OF MINERALS
IN VACUUM Research In Earth Physics Phase Report No. 2
LeslieG, Bromwell Mar. 1965 96p refs
(R64-42; AD-B16737)
This report presents theoretical considerations on the
adsorption and friction behavior of soils under high vacuum
and extreme temperature conditions. It includes an extensive
literature survey, particularly in the fields of surface chemistry
and physics, adsorption, and friction, The importance of using
clean, reproducible surfaces for surface studies is demonstrated,
The necessity of clean ultrahigh vacuum test conditions for pro-
ducing and maintaining clean surfaces is emphasized. The rela-
tionship between atomic forces and surface energy and the
friction and adhesion between solid surfaces is discussed. A
theoretical relationship between adsorption energy and the
temperature and pressure required to remove adsorbed layers
is derived. The frictional behavior of quartz is considered in
detail. Author
N65-30860# Aerospace Medical Div. Aerospace Medical Re-
search Labs. (6570th),Wright-Patterson AFB, Ohio. Biomed-
ical Lab.
MICROBIAL ACTIVITY IN AIR FORCE JET FUEL SYS-
TEMS Technical Report, Feb. 1963-Apr. 1964
Sheldon A. London, Viola H. Finefrock, and Lawrence N. Killian
(Systems I_es. Labs,) Apr. 1965 31 p refs Prepared jointly
with Systems Res. Labs., Inc.
(Contract AF 33(657)-11733)
(AM RL-TR-65-30: A0-616648)
Malfunctions and changes occurring in JP-4 fuel systems
have been attributed to the presence of microorganisms. The
known capability of microbial entities to utilize hydrocarbon
products as a carbon source has been considered as a priori
evidence of a direct cause-effect relationship in the deteriora-
tion of jet fuel systems. The direct implication of microbes in
the deterioration of Air Force jet fuel systems has not been
proved unequivocally, The U,S. Air Force. as well as the Navy
and Army, have instituted research programs to determine the
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specific changes caused by bacterial and fungal growth in JP-4
and the contributory factors which promote or retard their
act=wt,es The presence of contaminating microbes was shown
to occur only in assocLat=on with free water Microbial corro-
sion of various aluminum alloys has been demonstrated in the
laboratory, but poor reproducibility attests to the lack of under-
standing of this phenomenon The efficacy of the anti-icing
additive, ethylene glycol monomethyl ether (EGME). as a
microbial inhibitor has been well documented Although a low
level of viable microorganisms continues to be observed in
Air Force fuel systems, the application of good housekeeping
and the effect of EGME appear to have controlled their activity
Author
N65-30867# Koppers Co.. Inc.. Monroeville. Pa
DEVELOPMENT OF HIGH TEMPERATUBE SEAL-LUBRI-
CANT DEPOSIT EVALUATION TECHNIQUES Technical
Report, I Jan.-30 Nov. 1964
Billy D. Pfoutz. William G, Knox. and Frank Cannon Wright-
Patterson AFB. Ohio. Aero Propulsion Lab.. 3 May 1965 21 p
(Contract AF 33 (515)-1112)
(AFAPL-TR-65-3, AD-617072)
Testing techniques for evaluating experimental gas turbine
lubricants in face-riding main shaft jet arlene seals at tempera-
tures representative of high roach aircraft have been under de-
velopment. Using the ASD Seal Rig. repeatable evaluation tech-
niques were developed for M IL-L-9236 type lubricants that were
indicative of performance in engines. The present phase of the
program is directed towards refining avaluatvon equipment and
preparing the rig for more advanced research work. During the
period covered by this report, internal seal head air heating to
11600 F. preliminary evaluation studies using 0-60-19 and
0-60-18 lubricants and engineering features of a new seal head
design were investigated, An adaptor to permit the use of the
seal head with Erdco test equipment is being designed, Author
NSS-30915# United States Steel Corp.. Monroeville. Pa
Applied Research Lab
STRESS-CORROSION BEHAVIOR OF 12 PERCENT NICKEL
MARAGING-STEEL WELDMENTS
A W Loginow 31 Dec 1964 20p
(Contract N Obs-88540)
(S-23309; AD-616982)
As part of the Applied Research Laboratory's program to
determine the feasibility of developing an HY-180/210 weld-
ment, studies were conducted to determine the stress-corrosion
properties of 12Ni-5Cr-3Mo maraging-steel weldments in
mBrlne environments Stress-corrosion tests were conducted
with welded U-bend specimens in quiescent and flowing sea
water, in the tidal zone. and in a marine atmosphere Stress-
corrosion cracking was observed in specimens exposed in the
three seawater environments in 6 to 17 days; no significant
difference in cracking time was observed among the environ-
ments. In the marine atmosphere the specimens showed an
appreciably higher resistance to stress-corrosion cracking;
the shortest cracking time in this environment was 52 days
Metallographic examination showed that, generally, the cracks
initiated in the weld metal and propagated in the weld metal
and in the heat-affected zone The absence of base-metal
cracking (away from we}de) in some specimens exposed for
170 days is regarded as evidence that the base metal may be
resistant to cracking in marine environments It also appears
that carbon steel can prevent cracking by cathodically pro-
tecting 12Ni-5Cr-3Mo weldments Author
N85-30930# Automation Industries. Inc. Oanbury, Corm
ULTRASONIC TECHNIQUES FOR FUEL TANK CORROSION
EVALUATION Technical Report, Jun. 1964-Mar, 1965
Emerson V Briggs Wright-Patterson AFB. Ohio, Res and
Technol Div. Apr 1965 20p
(Contract AF 33(615)-1664)
(RTD-TDR-63-4193. Pt II; AD-467006)
This program provided for minor modifications to the
Ultrasonic Inspection System to provide an improved capab=hty
to detect corrosion in the bottoms of integral fuel tanks on
more types and sizes of aircraft than the equipment was or_g_-
nallyintended for The equ=pment was tested under actual service
conditions in the field to determine its capabilities Author
N65-31051"# SKF Industries. Inc. King of Prussia Pa Re-
search Lab
BEARING LUBRICANT ENDURANCE CHARACTERISTICS
AT HIGH SPEEDS AND HIGH TEMPERATURES Progress
Report No. 11. 1 Apr.-30 Jun. 1965
G Chiccarme. R H Pilkington. R B Evan. and C J Wachen-
doffer 20Jul 1965 63p refs Revised
(Contract NASw-492)
(NASA-CR-64183; AL65T056) CFSTI HC $300/MF $075
A bearing.lubricant combination consisting of a hydro-
carbon lubricant with a proprietary lubricity additive, and M1
tool steel bearings having a smoother surface flmsh on the
inner ring than on the outer ring was tested Ten bearings
tested at 600 F and 42800 rpm ran for bearing lives of 300
to 700 million revs without any s_gn of fadure, ind,catLng an
experimental LtO in excess of twice the AFBMA computed
LIO life under the load and speed conditions used Two modJ-
fled polyphenyl ether lubricants, and a more wscous vers=on
have somewhat improved performance at temperatures of
500 _ to 600 F in a nitrogen atmosphere over the more con-
ventional 5-ring polypnenyl ether. Skylube 600 The modified
po(yphenyl ethers tested in nitrogen atmosphere have about
comparable performance to Skylube 600 tested m the a_r Sur-
face distress, cage failure, and smearing or gross metal trans-
fer were identified as the three failure modes encountered
in high-speed, high temperature, thrust-loaded bearings
RWH
N65-31073# Eidgenoss_sche Techmsche Hochschule Zurich
(Swltzerlandl
THE GRAPHITIZATION OF CAST IRON IDlE GRAPHITIER-
UNG VON GUSSEISENI
Edward Fot (Ph D Thesisl 1964 36 p refs
(Prom -3549)
Electrochemical corrosion and softemng of cast iron in
watery solutions of sodium and potassium sulfates and chlo-
rides was investigated It was found that (11 Corrosion speed
is constant (2) Perlitic and ferrltic cast iron corrode =n water
or dissociating electrolytic solutions (31 The pH value of the
corroding medium determines the corrosion speed (4) A high
oxygen content of the corroding medium increases the deposl
tion of corrosion products (51 Corrosion starts with the graph,re
components of cast iron (6) A high carbon content =n cast
iron increases the speed of graphltlzatton (7) The forming of
a porous surface corrosion layer slows corrosion attack some-
what Experiments proved that a shghtly graphit_zed, too,st
cast iron surface, that had been exposed to air for a few hours
formedapotent, corrosioncurbtngsurfacelayer Transl by G G
N65-31078# General Motors Corp, Bristol. Corm New
Departure Div
INVESTIGATION OF HIGH TEMPERATURE SEARING
ELEMENTS Progress Report, 1Jul.-30 Sep, 1964
C. J Zupkus. H R Ludwig. and A R Levellle [19641 59 p
refs
(Contract AF 33(615)-1208)
(PR-3: AD-613676)
3O
N65-31797
The Phase I. Part A requirement of screening eight ma-
terials has been completed Test results have been analyzed for
both the rolling and sliding specimen configurations and for
the oxidation testing This screening has reduced the number
of test materials to three in the Phase t, Part B testing The
te_,ting program for Phase II has been established Author
N65-31079# General Motors Corp, Bristol, Conn New
Departure Div.
INVESTIGATION OF HIGH TEMPERATURE BEARING
ELEMENTS Progress Report, 1 Apr.-30 Jun. 1964
C, J. Zupkus, H. R Ludwig, and A. R Leveille 1 Jul 1964
35 p refs
(Contract AF 33(615)-1208)
(PR-2:AD-613675)
The 2500 =Ftest rig has been assembled and checked out for
reliability A technique of calibration has been established
which eliminates the need for individual calibration curves of
strain beam reading versus force Studies hazve been conducted
to determine the basis of interpreting oxidation behavior and
rolling friction forces The design of the sliding friction test
spemmen has been established Author
N66-31417 European Atomic Energy Community. Brussels
(Belgium).
SOME APPLICATIONS OF THE MICROPROBE IN COR-
ROSION STUDIES
H, W, Schleicher In its On Electron Microprobe Analysis--
Quant. and Structural Analysis of Nucl. Mater. Jun. 1964
p 197-204 refs (See N65-31404 20-06) Available from
Belg. Am. Bank and Trust Co., New York, Account No. 22.186:
250 Belg. Fr.
Possibilities and limitations are briefly described for the
efficient application of the X-ray microanalysator to the study
of corrosion problems, Examples are given concerning the
corrosion of sintered aluminum powder in terphenyls and
water, fouling deposits in organic liquids, and the corrosion
of uranium carbide in liquid lead. R.N.A.
N65-31634# Air Force Systems Command, Wright-Patterson
AFB. Ohio, Air Force'Materials Lab.
INVESTIGATION OF BASIC FACTORS INVOLVED IN THE
FORMULATION AND CHARACTERIZATION OF ALUMINUM
COMPLEX IMIDO ACIDS AS HIGH TEMPERATURE GREASE
THICKENERS
Ernest L. Plummer Oct 1964 26 p refs
IAFM L-T R-64-324; AD-61U248}
This report covers recent studies of aluminum salts of sub-
stituted benzoic acids for use as high temperature grease
thickeners It has been shown that although aluminum try-
benzoate can be prepared by the reaction of aluminum isoprop-
oxide wLth benzoic acid. it is hydrolytically unstable and. on
exposure to moisture, hydrolyzes to aluminum dibenzoate
monohydroxide Aliterature survey on aluminum salts is included
in addition to infrared and thermal gravimetrlc analysis data on
the aluminum salts which have been prepared. Author
N65-31637# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
POLYORGANOSlLOXANES--LIQUlD BASE OF HIGH
TEMPERATURE CONSISTENT OILS
Ye.M. Oparina, G.S. Tubyanskaya, and R. I. Kobzova 30Jun.
1965 15 p refs Transl. into ENGLISH from Khim. i Tekhnol.
Toplivi Masel(Moscow),no. 1, 1964 p32-38
(FTD-TT-65-322/1 +2+4; AD-617947)
Comparison is made of various polyorganositoxane
liquids for use as bases in high temperature consistent oils.
Temperatures at freezing and boiling points, viscosity at
various temperatures, and molecular weights are given;
molecular weights having been determined cryoscopically
with a specially developed thermistor. Evaporability of the
liquids in a 0.1 mm layer at temperatures between 200 c
and 350°C and the thermo-oxidation stability of the liquids
are given. Polymethylsiloxane liquids, intended for operation
at 200 ° C, have better physico-chemical properties, thermo-
oxidation stability, and anti-wear properties than the poly-
ethylsiloxane liquids. With regard to viscosity-temperature
and anti-wear properties, the poiymethylsiIoxanes are better
than the polymethylphenylsiloxane liquids For use as liquid
bases at temperatures above 200 ° C, the polymethylphenyl-
siloxanes and polymethylchlorophenylsiloxanes are recom-
mended. M.W.R.
N65-31656 Joint Publications Research Service. Washington.
DC
THE EFFECT OF FRICTION ON THE DYNAMICS OF SERVO
SYSTEMS
G. S Chernorutskiy In its Izv. VUZov Instr Building Vol
VIII, No 3. 1965 p 51-58 refs (See N65-31650 20-14)
CFSTI: $500
This article presents a method of accounting for the effect
of friction on the dynamics of servo systems with random se-
_ection of the magnitude of the mechanica_ resistance It is
shown that in this case all the dynamic mdices of the system
havea random nature The concept is introduced of the proba-
bility of the realization of given dynamic properties of a system
which can be treated as the reliability of the dynamic indices.
Author
N65-31718# Air Force Systems Command, Wright-Patterson
AFB, Ohio. ForeignTechnotogy Div
DETERMINING WEAR RESISTANCE OF FRICTION COU-
PL!NGS R_y THE METHOD OF CONSUMING WORK!NG ME-
DIUM THROUGH THE SLOTS BETWEEN THE FRICTION
SURFACES
F. Ya Zagavura 18 May 1965 10p refs Transl into ENGLISH
from DopovidiAkadNauk Ukr. RSR (Kiev). no 5. 1964 p 603-
606
(FTD-TT-65-69/1 +2: AD-617322)
A method is presented for the determination of wear re-
sistance of friction couplings by the measurement of the con-
sumption of the working medium through the gaps between the
friction surfaces. The working medium can be gas or liquid The
change in mass per unit time or per unit volume of the working
medium or the change in working pressure per unit time allows
the automatic measurement and recording of data on the wear
resistance of the friction couplings during testing. The method
has high sensitivity and does not require costly equipment.
E.E.B.
N65-31797# General Electric Co,, San Jose. Calif Vallecitos
Atomic Lab,
GENERAL CORROSION OF MATERIALS FOR NUCLEAR
SUPERHEAT APPLICATIONS
W, L. Pearl, E. G. 8rush. G, G. Gaul, and G. P. Wozadlo
Washington. AEC, Mar. 1965 129p refs
(Contract AT(04-3)- 189)
(GEAP-4760) CFSTI: $4.00
The general corrosion properties of several commercially
available materials have been investigated for application as
fuel cladding in superheat reactor systems. Each datum point
obtained under heat-transfer conditions represented an inte-
grated corrosion response over a temperature gradient along
the length of the electrically heated test specimen. An analytical
model is developed by which these data may be treated to yield
corrosion behavior at a given, specific temperature, Results are
reported for a 10000-hour study of several nickel and stainless
steel alloys that were exposed isothermally to 10500 and 1150 = F
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superheated steam Hastelloy-X. Incoloy-825. Inconel-625. and
Incoloy-800 had low initial and long-time linear corrosion rates
and formed good protective and tenacious oxides up to 1150 ° F
Type-406 stainless steel had a high initial but low Iong-thme
linear corrosion rate and formed a protective and tenacious oxide
up to 1150: F Inconel-600 had adequate corrosion resistance
to 1050 F but formed a nonprotective oxide film with a sig-
mficant port_on lost to the system at 1150 _ F Type-304stainless
steel had a sigmficant corrosion rate at 1050 ° and 1150 ° F but
formed a relatively tenacious oxide at both temperatures that
eventually reached a hmLting thickness with subsequent spalling
Author
N65-31865# Battelle Memorial Inst., Columbus, Ohio,
STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL ASSO-
CIATEO WITH STRESS CORROSION AND ITS RELATION-
SHIP TO DELAYED FAILURE Summary Report, 29Jun. 1964-
29 Jun. 196B
O I Phalen, 0 A Vaughan, A B Tripler, Jr.. W. K. Boyd. and
C M. Schwartz 21 Jul 1965 21 p refs
(Contract NOw-64-0267-c)
(AD-468171)
Studies of the structural changes associated with stress
corrosion and delayed failure in AISI 4340 steel have shown
that s=gnificant changes take place in both the internal structure
and the fracture-surface morphology as a result of specific treat-
ments, particularly the cathodic portion of the corrosion reaction.
The incipient stage of stress cracking may be the result of stress
corros=on, hydrogen embrittlement, or both. inasmuch as either
corrosion or cathodic charging regenerates visible stacking faults
m martensite The regeneration of these stacking faults is be-
lieved to be the cause of transgranular fracture in the initial
stagesof stress-corrosion cracking Examination of the fracture-
surface morphology of stress-corrosion cracked and hydrogen-
cracked alloys indicates that. after the initial reaction, hydrogen
ddfuses to and along prior-austenite grain boundaries and causes
intergranular failure The most likely mechanism for intergranu-
lar failure appears to be reduction of prior-austenite grain bound-
ary energy as a result of adsorbed hydrogen. The analysis of
fracture morphology of stress-corrosion failures is compared
with that of a hydrogen-cracked fracture surface modified by a
subsequent anodJc treatment in the corrosion medium, Author
N65-31877# Battelle-Northwest, Richland. Wash.
CORROSION IN SIMULATED PRTR FUEL ELEMENT SUR-
FACE CREVICES
W, K Winegardner Jul 1965 26p refs
(Contract AT(45-1 )-1830)
(BNWL-83) Available from AEC. Oak Ridge. Tenn.: $2.00
Two out-of-reactor tests were conducted to study corrosion
of Zircaloy-2 in crevices with geometries similar to those
existing on heat transfer surfaces of Plutonium Recycle Test
Reactor fuel elements The tests were conducted in high tem-
perature (293 °C).lithiatedWater at apH of about 10 and used
electrically heated. Zircaloy-2 clad test assemblies Heat flux
associatedwithheatedcreviceswasabout1100W/in 2 Examina-
tion after 70 days of loop exposure revealed test assembly
cladding penetration, up to 0007 in, in heated crevices. It is
felt that the accelerated attack was the result of the concentra-
tion of lithium hydroxide by local boiling Author
N65-31884# Franklin Inst.. Philadelphia, Pa. Franklin Inst.
Research Labs,
PRELIMINARY STUDY OF THE ELASTIC ORIFICE AS A
FLOW CONTROL DEVICE IN GAS-LUBRICATED BEAR-
INGS Interim Report
P Koch Jun 1965 18p
(Contract Nonr-2342(00))
(NASA-CR-64587: I-A2049-23: AD-618210)
The feasibility of using elastic orifices as flow control de-
vices in externally pressurized, gas-lubricated bearings was
studied, The configuration used in the study is shown. The
configuration was chosen because it showed promise of fulfill-
ing the main criterion for the success of the control device, sub-
stantial increase in throat area as the load pressure increased
from zero load to a value approaching full bearing load. No
attempt was made to design an orifice_only to determine
whether it was possible to find values of the parameters such
that the criterion was fulfilled for reasonable values of the
supply pressure The major effort was in the solution of the
equations for the elastic deformation of the orifice, This was
done through the development of a computer program based
on a finite difference approximation to the equations of linear
elasticity. It was concluded that it is possible to find values of
the parameters such that the throat area of the nozzle changes
substantially with the load on the bearing. E.E.B.
N65-32146# Societe d'Etudes, de Recherches et d'Applica-
tions pour rlndustrie. Brussels (Belgium).
DESCRIPTION OF A LOOP FOR DYNAMIC CORROSION
TESTS IN WATER OF HIGH TEMPERATURE [DESCRIP-
TION D'UNE BOUCLE POUR ESSAIS DYNAMIOUES DE
CORROSION DANS L'EAU A HAUTE TEMPERATUREI
W. VanmoI, R Hennaut, J. Waty, andW, R. Ruston EL, ,TOM,
1965 26p In FRENCH; ENGLISH summary
(Contract EURATOM-089-62-7 RDB)
(EUR-1744.f: EURAEC-I061) Available from Belg. Am. Bank
and Trust Co, New York, Account No 22186: 40 Belg Fr
The loop is specially designed for dynamic corrosion tests
at high temperature in high-purity water or water containing
additives. The maximum values for the test parameters are
335°C for the temperature. 170 kg/cm 2 for the total pressure.
25 m3/h for the flow-rate and 10 m/sec for the water circula-
tion rate on the samples in the present geometry of the test
sections The principle on which operation of the rig is based
is described in detail The material and equipment used in the
mare and secondary circuits are all of stainless steel This
equipment and that of the auxiliary circuits are described,
as well as the extent to which they are interdependent The
account of the characteristics of the unit is completed by a
description of the electric control equipment and the automatic
alarm and safety devices, Operation of the loop is illustrated
by a description of a brief running procedure Author
N65-32254"# National Aeronautics and Space Administration
Marshall Space Flight Center, Huntsville, Ala
STRESS CORROSION STUDIES OF AM-365 STAINLESS
STEEL
J G Williamson 9 Aug, 1965 22p
(NASA-TM-X-533171 CFSTI: HC $100/MF$O50 CSCL 11F
The stress corrosion cracking susceptibility of AM-355
stainless steel alloy was studied This alloy is used extensively
for sleeves in flared tube fittings in the S-I and SIC stages of
the Saturn I and Saturn V vehicles, respectively Various heat
treated conditions were investigated and relative stress corrosion
crack_ng susceptibility determined Of the generally used heat
treatments, the fully hardened SCT 1000 treatment was found
to be superior in stress corrosion resistance Author
N65-32319# Brussels Umv IBelg.um)
A STUDY OF SOME METAL OXIDATION PROBLEMS AND
APPLICATION OF IMPEDANCE MEASUREMENT METHODS
TO THE STUDY OF RESISTANCE TO CORROSION IN AN
AQUEOUS MEDIUM Final Report No.l. Part2
[19641 21 p refs Transl into ENGLISH from FRENCH
(Contract EURATOM-081-62-5 RDB)
(EURAEC-1129. Pt 2)
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For platinum as for gold the anodal process was found to
be accompamed by an _mmedLate and _mportant growth of the
electrode capacetance followed by a slow increase with time,
Th_s behavior _s just the opposite of that shown by metals such
as aJummum and z_rcomum for which the thickening of the oxide
d_mm_shes the value of the dynampc capacity In the case of
gold it appears that the increase of capacitance with time can be
explamed only by the formation of a surface compound endowed
w_th good electronic conducUwty and offering a porous struc-
ture In the case of platinum vt ts d_fficult to provide positive
proof of an oxide film The fact that the capacity grows has led
some authors to reject the theory of the formation of oxide in
favor of the concept of chemisorbed oxygen However. the
data presented appears to favor the formation of oxide Coulo-
metric measurements confirm that the variation of the differen-
tial capacitance observed durmg the anodal oxidation of the
go_d _s accompamed by a growth of the quantity of oxygen
formed E.E,B
N65-32322= Virgima Polytechnic Inst. Blacksburg Dept of
Metallurgical Engineering
THE RELATIONSHIP OF NITROGEN CONTENT OP AUS-
TENITIC STAINLESS STEELS TO STRESS CORROSION
Quarterly Report No. 1. 1 Jun.-30 Sep. 1964
5rownell N Ferry 30 Sep 1964 12 p refs Co-Sponsored by
EURATOM Its Rept-438-1
(Contract AT(40-1 )-3208)
(EURAEC-1216)
Progress is reported on an investigation to determine the
mechamsm by which mtrogen affects the susceptibility of aus-
temt_c stainless steels to stress corrosion Emphasis was
placed on the following (1) design and construction of a new
mtriding facility, {2l design and construction of chromium and
mckel platmg apparatus (3) formulation of procedures for
of the torsional penduium to facditate operation EE.B
N6S-32351# Battelle Memorial inst.. Columbus. Ohio.
STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL
ASSOCIATED WITH STRESS CORROSION AND ITS
RELATIONSHIP TO DELAYED FAILURE Quarterly Progress
Report. Jun. 29-Sep. 28. 1964
D A Vaughan, D I Phalen. A B Triplet. and C. M. Schwartz
230ct 1964 9p
_Contract NOw-64-0267-c)
(QPR-1:AD-617785)
The investigation of structural characteristics of AISI 4340
steel, quenched and tempered to produce three strength levels,
has been initiated as a basis for the planned studies of these
materials under conditions of stress*corrosion attack. Due
to problems in contract negotiation, this program was de-
laved in starting However, the experimental work. plus a
literature study, has been initiated. Preliminary electron
metallographic studies of the steel have been carried out in
the process of devetoping techniques, Electron diffraction
and X-ray diffraction results are being correlated with the
m=crostructure Author
N66-32693# Army Biological Labs., Fort Detrick. Md.
GRAPHITIZATION OF CAST IRON AS AN ELECTRO-BIO-
CHEMICAL PROCESS IN ANAEROBIC SOILS
C. A. H. von Wolzogen KLihr and L. S, van der Vlugt 3 Mar.
1964 50p refs Transl. into ENGLISH from Water (The Hague),
v. 18. no. 16, 3Aug. 1934 p 147-165 ItsTransl. No, 1021
(FD3-3957(T-166); AD-617552)
Corrosion of cast iron in the ground was classified as to
rust formation or graphitization; iron oxide being the cor-
rosion product of the rust and iron sulfide of graphitization.
The fact that extensive corrosion of iron has been observed in
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soils with only weak sulfate reduction, even though cast iron
pipes in such soils may have a high layer of high iron sulfide
content, leads to the conclusion that grsphitization is not a
purely chemical sulfur corrosion. Sulfate reduction in the
ground was considered as a natural accumulation process, and
it was concluded that this reduction serves as a depolarizer in
the corrosion cell and the iron goes into the solution anodically,
This anaerobic corrosion of iron was. therefore, regarded as
an electro-biochemical process. Iron pipes are considered
unsuitable for soils which are considered to possess chemical
sulfate agressiveness. M.W.R.
N65-32849# Union Carbide Nuclear Co.. Paducah. Ky. Pa-
ducah Gaseous Diffusion Plant.
A CHROMATOGRAPH FOR THE ANALYSIS OF HIGHLY
REACTIVE AND CORROSIVE COMPOUNDS
E. L. Williamson. C, M, Johnson, T J, Mayo, and W, R, Ross-
massler 8Jul, 1965 23p refs
(Contract W-7405-ENG-26)
(KY-4S5) CFSTI: $1.00
A Chromatograph for the analysis of corrosive gases was
designed, built, and tested. The instrument features a unique
sample.va)ve and a bleed to the carrier system to improve the
analysis for hydrofluoric acid. Data on several individual and
mixed gases are tabulated. Author
N6S-328SZ# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
ON CERTAIN CHARACTERISTICS OF IRRADIATING LUBRI-
CANTS WHEN STUDYING THEIR RADIATION RESISTANCE
Yu, S. Zaslavskiy. A. D. Stukin. and G. I. Shor 6 Jul. 1965
14p refs Transl. into ENGLISH from Khim, i Tekhnol. Topliv
i Masel(Moscow).no. 10. 1964 p44-48
(FTD-TT-65-325/i +2+4; A D-618011 )
The radiation resistance of lubricants, which depends on
their chemical make-up and the intensity and type of ionizing
radiation to which they are subjected, is discussed. Both reactors
and gamma sources are used to irradiate samples of various
lubricants, and the use of a dosimeter which measures ab-
sorbed dosages in a homogen(_ous field of radiation is proposed.
This dosimeter, using constant specific heat and the linear
increase of the rate of sample heating, is dependent on the
absorbed radiation dose measured directly in radians. A
sample container dosimeter made of aluminum, a polyethylene
sensing element, and thermocouples is described. W .M .R.
s"
N6S-3296S*# National Aeronautics and Space Administration,
Washington. D. C.
ON THE DISSOLUTION OF ZINC IN ALKALIS [O RAST-
VORENII TSlNKA V SHCHELOGHAKH]
V. I. Rodionova Sep, 1965 13 p refs Transl, into ENGLISH
from Uch. Zap. Mosk. Cos. Ped. Inst. (Moscow), v, 99. 1957
p 221-226
(NASA-TT-F-252) CFSTI: HC $1.00/MF $0.50 CSCL 07D
The relationship between the dissolution of zinc and
the nature of the alkalis and the concentration of their solu-
tions was investigated. The corrosion rate of zinc depends on
the nature of the alkali cation. In all the alkalis investigated, the
dependence of the corrosion rate of zinc on the alkali concen-
tration is almost identical. In dilute solutions of alkalis, the
corrosion rate of zinc increases with increasing concentration
of the aggressive medium, reaching a maximum in one nor-
mal solution of potassium hydroxide and lithium hydroxide and
in a 3N solution of sodium hydroxide. In medium concentra-
tions of alkalis, the corrosion rate of zinc remains constant and
does not depend on the ion concentration of the aggressive
medium. In concentrated solutions of most alkalis, the corrosion
rate decreases somewhat. The described dependence of the cor-
rosion rate of zinc on the alkali concentration is explained by
N65-32983
the character of. the surface compounds that arise during the
reaction of zinc with alk'ali, their composition, structure, prop-
erties, and ability to persist on the surface of the metal, The coat-
ing film passivating action is confirmed by experiments on the
mixing of the alkali solutions. R N.A,
N65-32983# Commissariat a rEnergie Atomique. Saclay
(France). Centre d'Etudes Nucleaire
THE COMPATIBILITY OF VARIOUS AUSTENITIC STEELS
WITH MOLTEN SODIUM [COMPATIBILITE DE DIVERS
AGIERS AUSTENITIOUES AVEC LE SODIUM FONDU]
L Champeix. J. Sannier. R Darras. W Graft, and P Juste
1963 28p refs In FRENCH; ENGLISH summary
(CEA-2371) CFSTI: HC $200/MF$0.50
Various techniques for studying corrosion by molten so-
dium have been developed and applied to the case of 18/10
austenitic steels. The results obtained are discussed as a func-
tion of various parameters: type of steel, temperature, oxy-
gen content of the sodium, surface treatment, welds, mechani-
cal strain In general, these steels have an excellent resistance
to sodium when the latters oxygen content is limited by a
simple purification system of the "cold trap" type, and when
an attempt is made to avoid cavitation phenomena which are
particularly dangerous, as is shown by the example given
Author
NB6-33005# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
WEAR RESISTANCE OF POLYFORMALDEHYDE IN SLEEVE
BEARINGS
V N Kesterman. D.I Ferdman. and N. Ya Kesterman 9 Jul.
1965 10 p refs Transl. into ENGLISH from Plasticheskiye
Massy (Moscow). no. 7. 1964 p65-66
(FTD-TT-65-329/1 +2+4; AD-618058)
Described is a new polymerpolyformaldehyde (PFA) pos-
sessing a dense crystalline lattice, which defines its high
physico-mechanical properties. The indices of its basic prop-
erties are shown, Tests found that sleeve bearings made of PFA
are 3 to 4 times more wear resistant than caprone bearings.
and 1.5 to 2 times more than ceramet bushings and bearings,
The PFA bearings retained stability of dimensions and reliable
friction under various conditions of load. lubrication, sliding
rate, etc.. with a magnitude of wear directly proportional to the
friction path. G.G
NB6-33476# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div
LUBRICANT FOR PROCESSES OF UPSETTING AND
DRAWING OF METALS
L. L, Baybakova. Z G Smolkotina et al 14 Apr. 1965 5 p
Transl, into ENGLISH from Russian Patent No 161856 (Appl.
No.821339/23-4. 23 Feb. 1963) 1 p
(FTD-TT-64-1197/1; AD-614960)
The use of cal_um soaps of synthetic fatty acid fraction
Cs-C 6 as a lubricant for drawing metals is proposed The
lubricant increases the steadiness of the working tool by a
factor of three in the drawing of nonferrous metals (brass and
the alloy AMT-5), Good results are also obtained in cold
upsetting of wood screw blanks made of brass wire The tech-
nology of the preparation of the lubricant is outlined W M R
N65-33491# Rocketdyne, Canoga Park, Calif.
RESEARCH IN THE FIELD OF LIQUID-METAL-LUBRI-
CATED BEARINGS Quarterly Progress Report. Period End-
ing 18 Jun. 1965
25Jun,,1965 60p refs
(Contract AF 33(657)-10553)
(R-5086-7; A D-465546)
A program designed to investigate potassium lubricated
bearings has been continued. Performance tests of special
hybrid bearings in the simulated system test rig using water
were concluded and data were reduced, Analyses were per-
formed to predict bearing performance. Correlation between
analysis and test data is excellent and typical results are pre-
sented, Preparations are now under way for potassium lubri-
cated simulated system tests at temperatures up to 1200 ° F
Author
NBB-33652# Joint Publications Research Service. Washing-
ton. D C,
CORROSION OF URANIUM AND ITS ALLOYS
V V Gerasimov 26 Aug, 1965 53 p refs Transl into
ENGLISH of 2 Chapters from the book. "Korroziya Urana
i Yego Splavov" Moscow. Atomic Publishing House. 1965
p 40-95
(JPRS-31728;TT-65-3223) CFSTI: $300
CONTENTS:
1 CORROSION OF URANIUM ALLOYS IN AQUEOUS
MEDIA V.V Gerasimov p 1-24 refs (See N65-33653 22-17)
2 CORROSION OF URANIUM AND ITS ALLOYS IN
NON-AQUEOUS MEDIA AND PROTECTIVE COATINGS
V. V. Gerasimov p 25-48 refs (See N65-33654 22-17)
N65-33653 Joint Publications Research Service. Washing-
ton, 0 C
CORROSION OF URANIUM ALLOYS IN AQUEOUS MEDIA
V V Gerasimov In its Corrosion of Uranium and Its Alloys
26 Aug. 1965 p 1-24 refs (See N65-33652 22-17) CFSTI:
$3.00
Various methods of increasing the corrosion resistance of
uranium in water and steam are discussed, with particular
emphasis on alloying and heat treatment It was pointed out
that the highest resistance was exhibited by alloys of uranium
with hafnium, nickel, niobium, titanium, zircomum, molybdenum.
and silicon. Effects of different combinations of these alloys
on the corrosion resistance are described, in relation to heat
treatment and exposure to aqueous media Tabular data on
uranium alloys are included for corrosion rates m boiling dis-
tilled water; corrosion resistance in water, and in water and
steam, Corrosion rates after various heat treatments are also
tabulated M G.J
N66-33664 Joint Publications Research Service, Washing-
ton. D. C.
CORROSION OF URANIUM AND ITS ALLOYS IN NON-
AQUEOUS MEDIA AND PROTECTIVE COATINGS
V. V. Gerasimov In its Corrosion of Uranium and its Alloys
26 Aug. 1965 p25-48 refs (See N65-33652 22-17) CFSTI:
$3.00
Mechanisms of atmospheric corrosion of pure uranium and
uranium alloys are described in relation to the effects of tem-
perature and humidity on the corrosion rates The influence of
the electric field on the oxidation rate of metals, and uranium
oxidation according to the linear law are also discussed, Various
alloy combinations are considered, and data are given for their
resistance under different test conditions Methods of coating
uranium are also described, and test results on the corrosion
resistance properties of nickel and silver are tabulated accord-
ing to method of production, media, temperature, and length
of test The effect of temperature on the oxidation rate of ura-
nium in the steam phase, and the conflagration curve of ura-
nium tempered in oxygen from the _-region are plOtted Tables
list the corrosion rates of uranium in water steam, in argon.
and in saturated steam; and the free energy of formation of
uranium compounds M.G.J,
34
QN65-34121
N65-33771# _aval Research Lab., Washington, D, C. Sur-
face Chemistry Branch
SURFACE CHEMICAL METHODS OF DISPLACING WATER
AND/OR OILS AND SALVAGING FLOODED EQUIPMENT.
PART 4: AGGRESSIVE CLEANER FORMULATIONS FOR
USE ON CORRODED EQUIPMENT
H R. Bakerand P.B. Leach 15Jun. 1965 17p refs
(NRL-6291;AD-618956) CFSTI: $1.00
The surface chemical techniques previously reported
from this Laboratory for the removal of oily contamination.
sea water, and fresh water from electronic and electrical
equipment after flooding are not designed to remove the corrosion
products which often form on some parts of equipment after
salt water exposure Thickened "paint-on" spot-cleaning com-
posit=ons have been developed for the removal of such
corrosion from aluminum, copper, brass, steel, cadmium
plate, and zinc plate The formulations employ solid chemicals
to the max=mum extent possible, the solids being combined with
water or commercially available mineral acids just before use.
The use of such aggressive cleaners may advantageously pre-
cede the surface chemical treatment described previously.
Author
N65-33871"# Southern Research Inst., Birmingham. Ale.
EFFECT OF PROTECTIVE COATINGS ON THE STRESS-
CORROSION PROPERTIES OF SUPERSONIC-TRANSPORT
SKIN MATERIALS Eleventh Quarterly Status Report, 1 Jun.-
31 Aug. 1965
J 0 Honeycutt and A. C Willhelm 24 Sep. 1965 34 p refs
(Contract NASr-117)
(NASA-CR-67014) CFSTI: HC $2.00/MF $0.50 CSCL 11F
Investigat=on of selected coatings to protect metal sub-
strates of supersonic transport skin materials from stress cor-
rosion continued Results from the 3000 hr exposures to hot
salt at 550 ° F. and humid salt at 95 ° F showed that the AM 350
SCT stainless steel substrate will require protection from stress
corrosion in salt-laden humid environments, and duplex an-
nealed Ti-8AI-1Mo-IV alloy will require protection from
stress corrosion when exposed to dry salt at 550 ° F, Aluminum-
modified silicone provides excellent protection for at least 3000
hr in either hot salt environments at 550 °F. or in humid salt
environments at 95 °F, However, catalytically cured silicone
provides protection only at 95 °F. and quickly shredded from
each substrate in the hot salt environment at 550 ° F. W.M.R.
N65-33907# Shell Oil Co. Wood River, II1. Research Lab.
STUDY OF HELICOPTER GEAR LUBRICATION Quarterly
Progress Report, Mar.-May 1965
D. R BaileyandSJ. Beaubien [1965} 16p refs
(Contract NOw-65-0323-c)
(QPR-I: AD-618522)
The effect of several gear surface precoatings on gear
performance, and the gear performance of a typical synthetic,
tetraester, five-centistoke base oil are investigated. It was
found that precoating gears by heating in atmospheres of
air. or a diester base oil, had little effect on the score load of a
MIL-L-23699 test oil, while gears treated in a nitrogen at-
mosphere gave an increase in score load. Fatigue life as
measured by the time to pitting failure, on the other hand. was
considerably affected by the precoatings, particularly at high
speed In constant load tests at 6400 rpm it was found that
the diester oil precoating extended gear life by a factor greater
than seven, while the air precoating increased life three times
Under these same conditions the nitrogen treatment had no
effect on gear life. While the coating techniques investigated
represent only an initial attempt in this field, the improve-
ment ill pt:,folmance is sufficient to warrar_t f*!rth_r ¢;rllrlv
From tests with the synthetic base oil. it was found that this
oil is rather insensitive to break-in, and that fatigue failures
occurred by fatigue-scoring rather than by pitting. Author
N65-33966"# General Electric Co., Cincinnati. Ohio. Space
Power and Propulsion Section.
ADVANCED REFRACTORY ALLOY CORROSION LOOP
PROGRAM Quarterly Progress Report No. 1, Quarter Ending
Jul. 15, 1966
R.W. Harrison and E E. Hoffman 21Jui. 1965 15p
(Contract NAS3-6474)
(NASA-CR-54477) CFST;: IIC $!.00/MF $0.50 CSCI !1F
During the first quarter of the program, work proceeded
on the topics abstracted below: Material vendors have been
contacted, and the ordering of loop construction materials can
commence promptly upon notification of the alloy selection
by the NASA Project Manager. A lithium shipping container
has been designed and constructed. High purity lithium will be
purchased from Lithium Corporation of America. Mini-Flex
Corporation, Lawndale, California. has demonstrated their
capability to fabricate refractory alloy bellows, and an order
for Cb-lZr and T-111 bellows has been placed with this firm.
Author
N65-33887# Joint Publications Research Service. Washington,
D,C.
CLAD STAINLESS STEELS
S. A. Gladyrevskaya. L. V. Meandrov. S. A. Golovanenko. and
A, A. Bykov 21 Sep 1965 69 p refs Transl. into ENGLISH
of 3 Chapters from the book, "Dvukhsloynyye Stall v Khim_-
cheskom Mashinostroyenii," Moscow. "Mashinostroyeniye
Publishing House, 1965 p81-147
(JPRS-32087; TT-65-32580) CFSTI: $3.00
A study is presented on corrosion resistance, fatigue
strength, and engineering processes in the manufacturing of
clad stainless steels. Discussions are included on clad steel
passivity, heat treatment effects On clad steel corrosion resist-
ance, intercrystalline corrosion, overall corrosion resistance
in different corrosive media, point corrosion, welding be-
havior in a corrosive medium, corrosion under stress, fatigue
strength in the absence and presence of stress concentrators.
engineering properties of bimetals when pressure worked,
characteristics of billeting and assembly operations involving
bimetals, manual arc and automatic welding, and different
articles made of clad steel. R.N.A.
N65-34121# Dynamic Science Corp.. South Pasadena. Calif.
RHEOLOGY OF SILICONE FLUIDS THICKENED WITH
BORON NITRIDE Quarterly Report No. 6. 15 Dec. 1963-
18 Mar. 1964
15Mar. 1964 24p
(Contract AF 33(657)-9155)
(P-51a, QR-6: AD-463719)
The rheological properties of a grease thickened by boron
nitride can be improved substantially if the thickener is com-
posed of submicron size particles instead of relatively coarse
grains characteristic of commercial grade material. The sub-
micron material is being prepared by gas phase reaction of
ammonia and boron trichloride under high nitrogen dilution at
a temperature of 900 ° C. Purification is being effected by vac-
uum sublimation of the by-product ammonium chloride. Two
boron nitrides have been used to thicken OF-6-7039 fluid, and
measurements of consistency as a function of solid/fluid ratio
have been carried out. Two or three additional fluids, including
MLO-60-231 6 _l ether, wilt also be thickened. Rheological
tests will be conducted on all greases at 77 = and 600 = F.
shear rates will range from 2 to 10000 reciprocal seconds.
Author
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N66-34221"# National Aeronautics and Space Administration,
Lewis Research Center. Cleveland. Ohio
VAPOR-DEPOSITED THIN GOLD FILMS AS LUBRICANTS
IN VACUUM (10 "-11 mm Hg)
Talivaldis Spalvinsand Donald H Buckley Washington, NASA,
Oct 1965 15p refs
(NASA-TN-D-3040) CFSTI: HC $100/MF $0.50 CSCL 13H
Thin gold films were vapor-deposited on nickel, nickel-
chromium, and nickel rhenium surfaces to be used for lubri-
cation purposes The durability of the film was determined
by friction characteristics Durability and strong bonding (ad-
hesion) between the film and the substrate are essential when
thin films are used as lubricants Two methods of substrate
preparation for vapor deposition were investigated: mechani-
cal polishing and electron bombardment Friction experi-
ments were conducted with a hemispherical niobium rider
sliding on the deposited gold film on a rotating disk Results
of this investigation indicated that the film endurance life dur-
ing friction experiments was increased when the substra_e was
electron bombarded and thermally etched prior to vapor depo-
sition on the etched surface at an elevated temperature of
800 °F A diffusion-type interface was believed to be formed
between the film and the substrata Author
N6B-34252*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland. Ohio
CORROSION OF REFRACTORY ALLOYS BY REFLUXlNG
POTASSIUM
C. M Scheuermann Washington. NASA. 1965 18 p refs
Presented at the 4th Syrup on Refractory Metals. Inst, of
Metals Div, AIME, French Lick. Ind. 3-5 Oct 1965
(NASA-TM-X-52136) CFSTI: HC $1 O0/MF $0,50 CSCL 11F
A summary of corrosion capsule studies to test the
resistance of mobium- and tantalum-base tubing alloys to re-
fluxingpotass_um over the temperature range 1800 ° to 2400 °F,
and for times up to 4000 hours, is presented, The various
capsules, containing about 1 1/4 cc of potassium, were tested
in high-vacuum chambers at pressures of 10 -7 to 10 -8 torr.
Metallographic examinations were made of all specimens. It
was observed that most alloys exhibited surface roughening, or
etching Ungettered alloys were more severly attacked and
exhibited solution and intergranular penetration Gettered alloys.
with the exception of Cb-lZr, showed only relatively slight ef-
fects of potassium corrosion. After 2000hrsat 1800 ° F. Cb-lZr
capsule walls exhibited up to 70 mils of intergranular attack
and grain removal at the liquid-vapor interface. Vacuum fusion
analyses for oxygen showed a greater concentration of oxygen
in the bottom sections of several capsules than in the top
sections G.G.
N66-34319# Ohio State Univ Research Foundation. Columbus,
A STUDY OF THE MECHANISM OF STRESS CORROSION
CRACKING IN THE IRON-NICKEL-CHROMIUM ALLOY
SYSTEM Quarterly Report, 17 Dec. 1964-16 Mar. 1965
RW Staehle, F H Beck. M. G Fontana. andJ. P, Hirth 5Apr,
1965 18p
(Contract AT(11-1)-1319)
(COO-1319-24)
A model for cracking is developed from stress corrosion
experiments with iron-nickel-chromium alloys, and studies
have been made of the tensile properties of the materials used
in these experiments Conditions resulting in specimens sub-
jected to stress are compared to nonstressed conditions for
various alloys; and it is found that. except in the case of very
low alloy materials, there is very little oxidation, pitting, or
other chemical attack in the absence of stress, The presence
of stress promotes oxidation, cracking, and pitting, and these
attacks vary with the alloy used. Cracking is found to be both
intergranular and transgranular. Scoping studies were initiated
to determine the effects of water-oxygen-chloride-environment
on the alloys, and it is shown that there is generally very little
attack on the stressed specimens in a water environment, Other
environments appear to play an important role according to
preliminary studies, Tensile stress, yield stress, and percentage
elongation are tabulated at room temperature for the various
alloys. M ,W.R
N65-34370# DouglasAircraft Co,, Inc., Newport Beach. Calif.
Astropower Lab
STRESS CORROSION IN MARTENSITIC HIGH STRENGTH
STEELS Quarterly Report, Nov. 1964-Jan. 1965
C. B Gilpin. S. M. Toy. and N A. Tiner Feb, 1965 43 p refs
(Contract AF 33(657)-10744)
(Rept.-132-QT; AD-463766)
Electron microautoradiographic experiments have indi-
cated that cathodically charged hydrogen in the form of trit-
ium) segregated to prior austenite grain boundaries in 4340
steel After aging at room temperature for two weeks, the
triti'um was no longer segregated at boundaries but was dis-
tributed throughout the material, It Was not possible to deter-
mine if the tritium concentration was decreased or if the trit-
ium was just redistributed, Metallogfaphic studies of cracks
indicate that cracks initiate below the surface at inclusion site
outcroppings on the surface. The crack front in the intergranu-
lar region of propagation appears to be relatively smooth.
whereas in the transition portion it is quite jagged. The prin-
pal electrochemical processes taking place during the stress
corrosion test are attributed to two cathodic reactions, hydro-
gen reduction and oxygen ion reduction, which cathodically
control the anodic iron oxidation reaction. It is based on the
analysis of the effect of oxygen content, pH and tempering
on the polarization curves determined for marquenched 4340
steel These results also form the basis for deriving the electro-
chemical aspects of stress corrosion cracking by coupling the
most active redox reactions. A polarization curve on EF 18%
nickel maraging steel in oxygenated 3%NaCI pH 1.5 was de-
termined. Author
N65-35021# Battelle-Northwest. Richland, Wash, Metallurgy
Research Section
HIGH TEMPERATURE CORROSION OF CANDIDATE ATR
STRUCTURAL MATERIALS
L.A Chariot and R E. Westerman Sap. 1965 72 p refs
(Contract AT(45-1)-1830)
(BNWL-100)
Research data in support of the Advanced Test Reactor pro-
gram of compatibility between structural material and gas are
presented The investigations were primarily concerned with
the behavior of Hastelloy X-280. a nickel base alloy, and Haynes
Alloy 25, a cobalt base alloy, in static atmospheres of oxygen,
methane, carbon monoxide, carbon dioxide, nitrogen, flowing
helium,and water vapor at temperatures of 2048 ° and 2192 °F.
Evaporation rates of the alloys, and corrosion of weldments in
contaminated helium were also studied. Kinetic analyses of
the gas-metal reactions were based on continuous weight
change determinations Metallography was employed to eval-
uate the microstructure of the corroded samples. RNA
N6S-35203*# National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio,
DEGRADATION OF POLYMERIC COMPOSITIONS IN
VACUUM TO 10 -9 mm Hg IN EVAPORATION AND SLID-
ING FRICTION EXPERIMENTS
Donald H Buckley and Robert L. Johnson [,1964] 30 p refs
Presented at the 20th Ann Tech. Conf.. Soc of Plastics Engr.
Atlantic City. 28-31 Jan, 1964,
(NASA-TM-X-54549) CFSTI: HC $200/MF $0.50 CSCL 111
Solid compositions studied included PTFE. PCFE, poly-
imides, both filled and unfilled, and fluorocarbon telomers
36
• N65-35941
E"vaporatlon experiments were conducted at ambient tempera-
tures to 1100°F and pressures to 10 -8 mm Hg Various
molecular weights of different polymers were examined Re-
suits indicate that evaporation rates in vacuum for polymers
vary with molecular weight Friction and wear experiments
were conducted with a 3/16-inch-radius rider hemisphere (usu-
ally polymer) sliding on a flat disk (various materials) at speeds
to 1480 feet per minute with a 1000-gram load on the rider
specimen and at an ambient pressure of 10 -9 mm Hg. Fillers
were found to influence markedly the wear of PTFE and PCFE
in vacuum as a result of changes in heat dissipation properties.
but they showed little or no influence on friction Unfilled poly-
imide was found superior to unfilled PTFE and PCFE in friction,
in wear. and in degradation characteristics. With the aid of a
mass spectrometer, the decomposttion mechanism for various
PTFE compositions was observed during sliding. Author
N65-35287# Martin Co.. Denver, ColD Aerospace Div.
EVALUATION OF THE MECHANISM OF CORROSION IN
CAPILLARIES Final Report
P J Pizzolato. B K. Larkin. and C C Fatino 22 Jun 1964
33 p refs
(Contract AF 04(647)-576)
(DSR-S-11077; CR-64-144; ME-627; AD-602782)
Corrosion mechanisms in a capillary of 2014 aluminum
were studied The corrosive media were products of the reac-
tion between water and a fuel mixture of hydrazine and dimethyl
hydrazine, and water and the oxidizer nitrogen tetroxide. Two
displacement systems were used with these media. In one
the capillary was first filled with water and later displaced
by propellant, and in the other the capillary was first filled
with propellant and later displaced by water. Two capillary con-
figurations were used: a uniform cyiindrical hole and a large
cavity connected to a propellant tank by a narrow hole. No evi-
dence of corrosion was found in specimens exposed tn fuel
and water Of 89 specimens exposed to oxidizer and water,
60 showed no significant corrosion. The oxidizer corrosion
process formed localized pits ranging in depth from 0.0004
to 0.012 inches. No intergranular corrosion was found.
The oxidizer corrosion was more severe in the large cavity
than in the uniform hole. Diffusion theory shows that cor-
rosive media will not remain in capillaries more than two
weeks. Experimental verification was obtained by both cor-
rosion data and liquid analysis. R.N.A.
N66-35437# Aluminum Co. of America, New Kensington,
Pp. ALCOA Research Labs.
INVESTIGATION OF THE MECHANISM OF STRESS COR-
ROSION OF ALUMINUM ALLOYS Final Report, 6 Dec. 1963-
6 Feb, 1965
G C English [1965] 109p
(Contract NOw-64-0170-c)
(AD-615789)
The cathodic protection of 7075 alloy in a corrosive, acid
chloride solution was investigated. Subsize tensile specimens
for protection were taken in the short-transverse direction from
2-inch thick plate in two tempers, one s'usceptibie to stress
corrosion and one not susceptible to this type of corrosion,
Considerable evidence indicates that the potential protection
reflected metallurgical structure rather than extraneous condi-
tions such as the alkalinity produced by cathodic reactions,
For all specimens, general corrosion decreased as cathodic
protection was increased, first rapidly, and then gradually.
Pitting on a microscopic scale ceased by the time a potential
0.20 to 0,25 volts negative to the free corrosion potential was
reached,The results suggest strain induced depolarization of
the anodic reaction, Electron microscopic examination of pre-
polished surfaces of cathodicaHy protected specimens shows
promise for relating the depolarization to microstructural
features, R,W,H.
N65-35473# Lund Inst. of Tech (Sweden)
ON HYDRODYNAMIC LUBRICATION WITH SPECIAL
REFERENCE TO SUB-CAVITY PRESSURES AND NUM-
BER OF STREAMERS IN CAVITATION REGIONS
Leif Floberg Stockholm, Royal Swed Acad of Eng. Sci, 1965
37p refs ItsActa Polytechnica Scandinavica, Mech. Eng Ser
No 19
(UDC-621 89032) CFSTI: HC $200/MF $0.50
Hydrodynamic lubrication of two lightly loaded rotating cir-
cular cylinders is studied. Special reference is here given to sub-
cavity pressures and number of oil streamers in cavitation re-
gions, It is shown both theoretically and experimentally how the
sub-cavity pressure will influence the number of streamers and
the other bearing quantities. The agreement between theory and
tests is quite satisfactory. It is shown that the influence of the
surface tension can be neglected even at extremely light loads
Calculations are made for pressure distributions, load capaci-
ties. and oil flows. Tests are carried out for pressure distribu-
t=ons, load capacities and meniscus locations, Photos are taken
showing the cavitation boundaries. Author
N65-35475"# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.
STUDIES OF LUBRICATING MATERIALS IN VACUUM
Robert L, Johnson, Donald H. Buckley, and Max A. Swikert
[1964] 32 p Presented by the USAF-Southwest Res. Inst.
Aerospace Bearing Conf.. San Antonio. 25-27 Mar. 1964
(NASA-TM-X-54555) CFSTI: HC $2.00/MF $0.50 CSCL 11H
Evaporation rate, friction, and wear investigations were
conducted for studying the properties of lubricating materials in
vacuum conditions. Evaporation rates for three polytetraflu-
oroethylene (PTFE) compositions were determined. The
materials examined were an extruded PTFE composition and
two molded materials. Results indicate that all three compo-
nents exhibited lower evaporation rates at the higher tempera-
tures than did a commercial PTFE composition. The extruded
composition exhibited a higher evaporation rate than the two
molded compositions. It is indicated that if minimum evapora-
tion rate is required, the molded compositions may be more de-
sirable. The evaporation rates for two epoxy compositions were
also determined. Friction and wear studies in vacuum conditions
explored the behavior during sliding contact for a series of poly-
meric compositions, binary alloys containing soft film-forming
phases, complex alloys with film-forming materials, and a
burnished MoS 2 film. A burnished MoS 2 film applied to type
440-C stainless steel in argon with a rotating soft wire brush
had good endurance properties but somewhat higher friction
than commerically available bonded films. LS.
N6B-35856 Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
ONE OF THE METHODS OF DETERMINATION OF FRIC-
TION AND THERMAL FLOW IN SELF-SIMULATING PROB-
LEMS OF BOUNDARY LAYER
B.I. Reznikov and Yu. N, Smys!ov In its J. of Appl. Mech. and
Tech. Phys.. No. 1. 1964 4 Mar. 1965 p 74-82 refs (See
N65-35850 24-23)
A method is expounded for the determination of friction and
heat flow which i._ not related to the numerical integrations
carried out for boundary layer equations. Comparisons are
made, and show that for complicated systems sufficiently ac-
curate calculations can be made. C.T.C
N65-35941# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
POLYORGANOSILOXANES--LIQUIO BASE OF HIGH TEM-
PERATURE CONSISTENT OILS
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Ye M Oparina. G S Tubyanskaya. and R I Kobzova 30 Jun.
1965 16 p refs Transl into ENGLISH from Khim i Tekhnol
Tophv = Masel(Moscow). no 1. 1964 p 32-38
(FTD-TT-65-322/ 1 +2+4; AD-617947)
A comparative characteristic is given of polyorganosi/ox-
ane liquids, offering an interest in the role of liquid bases of
high temperature consistent lubs Polymethylsiloxane liquids
as components of lubs, intended for operation at a temperature
of 200 °C, have the advantage in comparison with polyethyl-
sdoxane liquid (physico-chemical properties, thermo-oxlda-
l_on slab_lity, ant_wear properties) and with polymethyiphenyl.
siloxanes (viscosity-temperature and antiwear properties)
For silicon }ubs intended for operat)on at a temperature of
above 200 _C, polymethylphenyl and polymethvl chlorophenyl-
slloxanes are recommended Author
N65-36_46# Martin Co Baltimore, Md Research Inst for
Advanced Studies
ON THE MECHANISM(S) OF STRESS-CORROSION CRACK-
ING Technical Report No. 65-7
E N Pugh Aug 1965 66 p refs Submitted for Pubhcat_on
(Contract DA-31 - 124-ARO(D)-258)
(AROD-5023-1; AD-620513)
A critical review has been made of some of the malor
theories of stress-corrosion cracking, with particular reference
to the long-standing queshon of whether a single, generahzed
mechanism exists It is concluded, largely on the bas_sof recent
studies of (_-brass and of aged aluminum alloys thai several
different mechanisms are in fact operative m different systems
so that stress-corrosion cracking must be regarded as a generic
term Consideration is given to areas which require further
study Author
N65-36192# Southwest Research Inst. San Antonio. Tex
LOAD-CARRYING CAPACITIES OF GEAR LUBRICANTS
OF DIFFERENT CHEMICAL CLASSES BASED ON RESULTS
OBTAINED WITH WADD HIGH-TEMPERATURE GEAR MA-
CHINE USED WITH INDUCTION-HEATED TEST GEARS
Technical Report. Mar. 1960-May 1964
G A Beane, IV (AF Aero Propulsion Lab) and C W Lawfer
Wright-Patterson AFB, Ohio, AF Aero Propulsion Lab., Apr
1965 44 p refs Prepared jointly AF Aero Propulsion Lab
(Contract AF 33(616)-7223; AF 33(657)-9248: AF 33(657)-
11028)
(AFAPL-TR-65-23: AD-620294)
The WADD H_gh-Temperature Gear Machine and its opera-
tlon are described briefly The procedures used with the ma-
chJne are shown to provide a realistic means of evaluating and
screening lubricants for use in aircraft turbine engines operat-
ing at elevated gear and lubricant temperatures A cross sec-
tion of ods representing different chemical classes of lubricants
was used with the WADD High-Temperature Gear Machine in
conjunction with induction-heated test gears The influence
of gear material on load-carrying capacity of gears was studied
by using two different steel compositions Also, the effect of
gear temperature on load-carrying capacity was investigated at
temperatures up to 700 °F The data generated on the WADD
H_gh-Temperature Gear Machine. when compared with that
generated on the Erdco Ryder Gear Machine. indicated that the
rates obtained were comparable. When using Standard Ryder
gears tAMS 6260) and gears made of a high-temperature gear
material (Nitralloy-N steel), the load-carrying capacity of a lubri-
cant could not be predicted adequately by using as test gears
those composed of an alloy that was different from the alloy
that would be used for the intended application. All of the
lubricants evaluated when Nitralloy-N steel test gears were
used demonstrated a decrease in load-carrying capacity with
increasing gear temperature up to about 400 ° F. Author (TAB)
N65-36228_ Frankford Arsenal Philadelph;a. Pa Pitman-
Dunn Research Labs
THE STRESS CORROSION AND ELEVATED TEMPERA-
TURE PROPERTIES OF MAGNESIUM-LITHIUM-SILICON
ALLOYS
Anthony Sala and Ralph E Edelman Oct 1964 15 p refs
Presented at the 21st Ann Meeting Magne_;_um Assoc, New
York. 5-7 Oct 1964
(FA-A64-31; AD-620329)
Silicon additions Improved the stress corrosion resistance
of magneslum-hthwm alloys Ln the as-quenched condition
In the stabdlzed condition, none of the alloys, with or without
sihcon exhibited any stress corlos_on The sdlcon-bearlng
alloys investigated exhibited improved elevated temperature
properties over the alloysw_thout sd_con Author
N65-36286# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div
METHODS OF TESTING COMPONENTS AND MATERIALS
OF MACHINES AND INSTRUMENTS. ISSUE I
28 Jan 1966 35 p refs Transt into ENGLISH of selected
articles from the book "Methods of Testing Components and
Materials of Machines and Instruments, Issue I" Moscow,
Gosatomizdat. 1961 p 17-46
(FTD-MT-64-247 : AD-612763)
CONTENTS:
1 QUESTION ABOUT SELECTION OF MATERIALS
FOR OPEN-TOOTHED TRANSMISSIONS WORKING WITH-
OUT LUBRICANT IN AGGRESSIVE MEDIA T T Belousova
and S F Fonarev p 1-13 refs (See N65-36287 24-15)
2. EXPERIMENTAL INVESTIGATION OF ANTIFRIC-
TION PROPERTIES OF CARBON AND GRAPHITE BASE
MATERIALS WORKING IN CONDITIONS OF DRY FRIC-
TION S F Fonarev, A A Kul'bakh. and V A Dzhonson
P 14-20 (See N65-3628824-15)
3, INVESTIGATION OF ANTIFR/CTION PROPERTIES
OF MATERIALS BASED ON GRAPHITE OF BRANDSAG1500-
S83 AND AG15OO-CU. WORKING IN CONDITIONS OF
DRY FRICTION S F. Fonarev. A. A. Kul'bakh. and V A.
Dzhonson p21-31 ref (SeeN65-3628924-15)
N65-36288 ALr Force Systems Command. WHght-Patterson
AFS, Ohio Fore=gnTechnology Div
EXPERIMENTAL INVESTIGATION OF ANTIFRICTION
PROPERTIES OF CARBON AND GRAPHITE BASE MATE-
RIALS WORKING IN CONDITIONS OF DRY FRICTION
S F. Fonarev, A A Ku_'bakh, andV A Dzhonson Inits Methods
of Testing Components and Mater of MachMes and Instr 28
Jan. 1965 p 14-20 (See N65-3628624-15_
Selection of m aterlals for low -speed open gear transm issions
operating without lubricatJon in aggressive media is considered
When comparatwe tests were made of cyhndr=cal rollers from
various sta}nless steels and a chrome cast iron. the best com.
binat_on was a steel on steel (desDgnated as Kh 18) w_th
hardness of working surfaces of teeth equal to 55-60 Allowed
pressure per unit length of tooth at peripheral wheel velocity
v _ 03 m/sec was _ 70 kg/cm Other steel combmatiuns are
recommended for short periods of service at this velocity,
for these, hardnesses of working surfaces of teeth are found to
be about 48 and 50 and allowable pressures are 40 kg/cm and
50 kg/cm. Chrome cast iron on steel or on chrome cast _ron as
well as another combination steel were not recommended for
open gear transmissionswork_ngw_thoutlubricant M W R
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N65-36289 ,_r Force Systems Command. Wright-Patterson
/[FB. Ohio Foreign Technology D*v
INVESTIGATION OF ANTIFRICTION PROPERTIES OF
MATERIALS BASED ON GRAPHITE OF BRANDS AG1500_.
B83 AND AG1500-CU, WORKING IN CONDITIONS OF DRY
FRICTION
S F Fonarev. A A Kul'bakh, andV A Dzhonson Inlts Methods
of Testing Components and Mater of Machines and Instr 28
Jan 1965 p21-31 ref (See N65-3628624-15)
Carbon-graphite materials in the form of semirings were
tested at normal and forced operating conditions for resistance
to wear, estabhshment of temperature rates, and determination
of coefftctent and moment of friction A graphitized material
(designated brand 15E) w_thout lead mlpregnatlon was found
to be satisfactory in pair with stainless steel at specific pressures
up to 20 kg/cm 2, coefficient of fnct=on did not exceed 0.27
(slip speed v = 0 3 m/sec) Antdrict_on properties are improved
s_gnthcantly by Impregnation with lead. and the wear of inserts
does not change and does not exceed 066 mg/cm2/hr. Pre-
liminary fitting of inserts must be at specific pressures of 15
to 20 kg/cm2: but the lead _mpregnated graphitized material
can be used at specific pressures of more than 30 kg/cm 2.
Impregnation of a DranQ 15_ careen duu_ ._u_ m_,;_;ly ;,,,
prove _ts antdr_ctLon properties During work of a pair with
carbon-graphtte Inserts. wear of steel rollers is minute and
has practically no effect on efflc,ency M.WF.
N65-36319# Naval Research Lab. Washington. D C Or
ganic and Biological Chemistry Branch
STUDIES TO IMPROVE THE WEAR DURABILITY OF
POLYTETRAFLUOROETHYLENE (TEFLON) COATINGS
ON ELASTOMERIC VULCANIZATES
A G Sands and E J. Kohn 30 Jul 1965 20 p refs
(NRL-6298:AD-620355) CFSTI: $1.00
Methods for improvipg the wear durability of Dolytetra-
fluoroethylene (TFE) coatings on vulcanized elastomeric
substrates have been investigated, A high-temperature
flame-sintermg technique has been developed which sub-
stantially improves the abrasion resistance of the TFE
coatings, even in contact with rough surfaces such as 12-oz
duck canvas The flame-sintered TFE coatings exhibited a high
order of durability in contact with smooth steel and anodized
aluminum surfaces. Nonanodized aluminum surfaces were
severely abraded by the TFE coatings. The flame-sintering
treatment did not appreciably degrade the physical properties
of most of the elastomers studied, nor did it adversely affect
the frictional properties of the TFE coatings. Stabilizers
utdized in gum neoprene and acrylonitrile elastomers tended
to interfere in the adhesion of the TFE coating, but cleaning
the surface of the vulcanizate with an aromatic solvent prior
to application of the coating improved the adhesion The
addition of colloidal boehmite alumina to the aqueous TFE
dispersion significantly improved the abrasion resistance of
sintered TFE coatings on elastomeric vulcanizates. Self-healing
of cracks characterizes these coatings, which accounts in
part for the improved wear resistance. Where cracks were
present in coatings not containing this additive, peeling of the
coating from the substrate was initiated at the edges of the
cracks by abrasive wear The TFE and sintered TFE coatings
were comparable in frictional properties but greatly superior
in abrasion resistance to a proprietary TFE-filled-resin dry
lubricant developed especially for application to rubber items.
Author
N65-364S6# Los Alamos Scientific Lab,.N Mex.
ULTRA HIGH TEMPERATURE REACTOR EXPERIMENT
(UHTREX) Quarterly Status Report, Period Ending 20 Jun.
1964
22Jul 1964 23p
(Contract W-7405-ENG-36)
(LA(MS)-3112) CFSTI: $050
Continued research conducted under the Ultra High Tem-
perature Reactor Experiment (UHTREX) is reported Presented
are data on inherent problems associated with unsatisfactory
leakage rates which inhibited completion of the UHTREX facil-
ity construction; a computer program used to produce wiring
lists for UHTREX circuits; reactor components (design, fabri-
cation, and testing); the helium cooling system; systems anal-
yses; neutronic calculations; and graphite corrosion SC.W.
N65-36540# General Electric Co., Schenectady, N Y. Knolls
Atomic Power Lab.
CORROSION RESISTANCE OF CONSOLIDATED ZlRCALOY-2
POWDER CONTAINING OXYGEN AND NITROGEN
A E. Bibb, A. P. Beard, andJ F Fascia Jun. 1964 13 p refs
(Contract W-31-109-ENG-52)
(KA P L-3060)
This report covers work on the corrosion characteristics
of consolidated Zircaloy-2 powder containing additions of
oxygen and nitrogen. Oxygen (>2700 ppm) and nitrogen
(-> 100 ppm) additions reduced the time to transition in 680 F
water and had a deleterious effect on both the 680 F water
and 750 F steam corrosion resistance of consolidated Zir-
caloy-2 powder Linear retatlonsnips for ilyd_uyu, w_i_jht
gains were a function of oxygen weight gains irrespective of
whether the data were obtained pre- or post-transition The
data suggest that the hydrogen uptake characteristics are an
inherent property of the alloy and depend only on the magni-
tude of corrosion. Nitrogen reduced the tendency for the Zir-
caloy-2 to pick up the hydrogen generated in the aqueous cor-
rosion reaction. Author
N65-36569# Thompson Ramo Wooldridge, Inc.. Cleveland.
Ohio. Electromechanical Div
SNAP 2 POWER CONVERSION SYSTEM. MERCURY
MATERIALS EVALUATION AND SELECTION GFY-1963
Topical Report No. 24
James F, Neledlik 30 Mar. 1964 150 p refs Prepared for
Atomics Intern.
(Contract AT(1 I-1)-GEN-8)
(TRW-ER-5643; NAA-SR-6316) Available from AEC, Oak Ridge.
Tenn.: $3.45 (Declassified)
SNAP 2 is the designation for a 3 kilowatt nuclear auxiliary
power unit to be used in a satellite vehicle. It is a Rankine power
system consisting of a reactor heat source, a boiler, a condenser.
a mercury turbine, and an alternator. Corrosion of the system
by the working fluid, mercury, results in two undesirable effects:
(1) wall penetration and (2) mass transport of corrosion prod-
ucts Judicious choice of materials can only be made with a
knowledge of corrosion behavior Furthermore, to make use of
conventional materials of construction corrosion product re-
moval is desirable to reduce fouling tendencies of the power
system. Consequently. corrosion, mass transfer, and corrosion
product removal were investigated and the results are presented.
This report covers the materials investigation for the Fiscal
Year 1963. Author
N65-36739# Rock Island Arsenal Lab.. ill Research and
Engineering Div.
ANODIC PASSlVATION OF STAINLESS STEEL
Linden H Wagner May 1965 48p refs
(RIA-65-1190; AD-619152)
Cathodic activation, anodic and immersion passivation
treatments on types 310, 321, 410 stainless steel panels.
and M1 gas cylinders were investigated in 5% solutions
of Na2SO 4. Na2Cr207. Passivation in 20% HNO 3 con-
taining 2% Na2Cr207 was conducted as described in MIL-
STD-171A. A Sargent Recorder, Model MR, an automatic
self-balancing potentiometer, was used to measure poten-
tials with reference to a normal Calomel-cell and a salt
39
N65-36775 °
bridge in contact with a stainless steel panel in an aux-
iliary vessel containing O.001N Natl. Potential vs. time
measurements were plotted graphically to show the effects
of the treatments on the stainless steels. Passivation treat-
ments increased the positive potential: activation increased
the negative potential: half-cell potential measurements
showed a decay in panel potential vs. time in air exposure.
Passivated panels in salt spray exposure afforded slightly
better protection than the control panels Passivated panels
in outdoor exposure showed no appreciable difference be-
tween the types of stainless steels in the prevention of
corrosion. Author (TA 8 )
N65-36775"# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio
VAPOR DEPOSITED GOLD THIN FILMS AS LUBRICANTS
IN VACUUM (10 -11 mm Hg)
T. Spalvinsand D. PI. Bucktey Washington. NASA. 1965 23 p
refs Presented at 12th Ann. Vacuum Syrup. Am Vacuum Soc,
New York, 29 Sep.-1 Oct, 1965
(NASA-TM-X-52125) CFSTI: HC $1.00/MF $0.50 CSCL 13H
Gold thin films of 1800 A to be used as lubricants were
vapor deposited on Ni, Ni-Cr and Ni-Re substrates Strong
bonding (adhesion) and durability between the film and sub-
strate were found to be essential when thin films are used as
alubricant Factors which were investigated included the selec-
tion of the film and substrate material Strong durability of
the thin film is directly related to the type and structure of the
interfacial region. Two methods of substrate preparation prior
to vapor deposition were investigated: (1) mechanically polished
surface and (2) electron bombarded surface Gold was vaporde-
posited on the mechanically polished surface at room tempera-
ture and on the thermally etched surface at an elevated tempera-
ture approximately (800 ° F). Strength and durability of the films
were investigated in sliding friction experiments with a hemi-
spherical niobium rider sliding on the films at a velocity of 5
feet per minute. Results obtained in these friction experiments
indicated that the film endurance life was considerably better
on the thermally etched surface. This increased film durabil-
ity with the thermally etched surface is believed to be due to the
formation of a diffusion type interface between the film and the
substrate Author
1966
STAR ENTRIES
NBB-10098# Bureau of Mines, College Park. Md. College
Park Metallurgy Research Center.
STRESS CORROSION CRACKING OF VANADIUM, MO-
LYBDENUM, AND A TITANIUM-VANADIUM ALLOY
J, P. Carter. C B. Kenahan. and David Schlain 1965 21 p refs
(BM-RI-6680)
Vanadium. molybdenum, and a titanium-lO percent vana-
dium alloy were evaluated for their susceptibility to stress cor-
rosion cracking in a number of corrodents Tests were con-
ducted utilizing conventional U -bend techniques with subsequent
evaluation in a pneumatic constant-load apparatus. Vanadium
and molybdenum were generally resistant to stress corrosion
4O
cracking in the media studied. U-bend specimens of vanadium-
showed evidence of stress corrosion cracking in 6 N hydro-
chloric and 18 N sulfuric acids: however, tensile stress speci-
mens exposed to these solutions did not exhibit stress crack-
ing. Similar results were obtained when U-bend specimens of
molybdenum were immersed in 10 percent formic acid Tita-
nium-10 percent vanadium alloy was susceptible to stress cor-
rosion cracking in lO-percent (2.85 N) hydrochloric acid solu-
tion. Heat treating the alloy greatly reduced its corrosion rate
and its susceptibility to stress corrosion cracking in this medium.
Author
N66-10296" National Aeronautics and Space Administration,
Washington, D, C.
CORROSION OF TITANIUM ALLOYS OF SERIES VT AND
AT IN SOLUTIONS OF SULFURIC ACID CONTAINING
NICKEL SULFATE
S, A. Nikolayeva and V A Zinov'yev In its Phys Met of Ti-
tanium Nov, 1965 p 175-180 refs (See N66-10276 01-
17) CFSTI: HC $7.00/MF $1.75
A study was made to determine the influence of nickel
and copper sulfate additions on the corrosion properties of
titanium in sulfuric acid, Also investigated was the corrosion
behavior of titanium alloys of series VT and AT. The corrosion
resistance of sheet, rod. and forged titanium was determined.
The obtained corrosion rates for the VT and AT alloys are
tabulated, and conclusions are reached from this table. Vari-
ous curves representing the corrosion rate versus sulfuric
acid concentration in the presence and absence of nickel sul-
fate were examined, and the conclusions are given. A series of
experiments devoted to the study of the influence of copper
sulfate additions are included, C.T.C.
N66-10297* National Aeronautics and Space Administration,
Washington. D, C,
CHEMICAL STABILITY OF TITANIUM IN HYDROHALIC
ACIDS AND HALOGENS
Kh. L. Tseytlin. L. L. Fayngol'd. and V A. Strunkin In its Phys.
Met. of Titanium Nov, 1965 p 188-201 refs (See N66-
1027601-17) CFSTI: HC $7,00/MF $1.75
A study was conducted to determine the effect of halogens
on the corrosion of titanium by hydrohalic acids; the chemi-
cal stability of titanium toward chlorine, bromine, and iodine;
and the effect of aromatic nitro compounds on the corrosion of
titanium by hydrochloric acid, It was found that free halogens
markedly inhibit tne corrosion of titanium by hydrochloric,
hydrobromic, and hydriodic acid. Also, titanium ignites at
room temperature in dry gaseous chlorine (from a cylinder)
in 24 hours, in liquid bromine in 10 rain. and in dry crystalline
iodine at 100°C in 15 min. Water inhibits the reaction of ti-
tanium with liquid bromine, but does not exclude a strong
localized attack. The use of titanium equipment was found to
be inadmissible in cases where the separation of bromine as
a separate phase is possible. A tabulation of the effect of aro-
matic nitro compounds on the rate of titanium corrosion is in-
cluded. C.T.C
N68-10298" National Aeronautics and Space Administration.
Washington, D. C.
EFFECT OF SODIUM NITRATE ON THE CORROSION OF
TITANIUM BY HYDROCHLORIC AND SULFURIC ACID
Ya. I. Sorokin and Kh. L. Tseytlin In its Phys, Met of Titanium
Nov, 1965 p 202-210 refs (See N66-10276 01-17) CFSTI:
HC $7.00/MF$1.75
A studywas conducted tG determine the influence of sodium
nitrite on the corrosion of titanium by hydrochloric and sul-
furic acid. The experimental methods are given, and graphs
showing corrosion rates versus testing times are included,
" N66-10873
• It was found that titamum VTl-ldisplays a satisfactory sta-
bdlty in 20 percent hydrochloric and sulfuric acid at tempera-
tures up to 10 °C. and corrodes substantially at temperatures
above 20 ¢ C Additions of certain sodium nitrite concentrations
to hydrochloric and sulfuric acid impart a positive electrode
potential sufficient for chemical passlvation to the surface of
tltamum Sodium mtnte markedly decreases the corrosion of
titanium by acids only under certain testing conditions. In
order to provide for a satisfactory stability in 20 percent hy-
drochloric and sulfuric ;,cid, it is necessary to add 001 per-
cent NaNO2at20°Cand01 percentNaNO2at60°C. CTC
N66-10428"= Thompson Ramo Wooldndge, Inc, Cleveland,
Ohio TRW Equipment Labs
THE CORROSION OF SUPERALLOYS BY LITHIUM FLUO-
RIDE IN A CYCLIC HIGH TEMPERATURE ENVIRONMENT
Engineering Report. Jul. 1963-Ju1. 1965
R C Schulze 21 Jun 1965 149p refs
(Contract NAS3-2779)
$100 CSCL 11F
Eleven superalloys were evaluated to determine their re-
sistance to corrosion by lithium fluoride in a cyclic tempera-
ture environment The tests were operated under simulated
NASA Brayton Cycle system condit,ons (maximum lithium
fluoride temperature-. 1850 ° F. minimum hthium fluoride tem-
perature- 1500 F) to determine the best material for fabrica-
tion of the heat recewer The results of the program indicated
Haynes alloy No 25 to be the best atloy Author
N66-10521_= Deutsche Versuchsanstatt fur Luft- und Raum-
fahrt, Mumch(WestGermany) InstltutfurFlugtrelbundSchmier-
stoffe
LUBRICATION AT SPACE CONDITIONS [SCHMIERUNG
UNTER WELTRAUMBEDINGUNGEN}
G Spenglerand F Wunsch Aug 1965 118p refs In GERMAN;
ENGLISH summary
(DVL-434; DLR-MItt-65-07) CFSTI: HC $400/MF $075
Operation of equipment in space vehicles has created new
requirements on lubricants. The lubricants are subject to
additional influences, such as zero grawty, meteorites, various
forms of radiation energy, temperature extremes, and ultra-
high vacuum The paper critically reviews the literature on the
development and testing of suitable lubricants Author
N66-10669"# National Aeronautics and Space Administration.
Marshall Space Flight Center. Huntsville. Ala.
INVESTIGATION OF THE COEFFICIENT OF FRICTION
OF VARIOUS GREASES AND DRY FILM LUBRICANTS
AT ULTRA HIGH LOADS FOR THE SATURN HOLD DOWN
ARMS
K. E Demorest and A. F, Whitaker 14 Sep. 1965 34 p refs
(NASA-TM-X-53331) CFSTI: HC $2.00/MF $0.50 CSCL 11H
A series of high load. low speed sliding friction tests was
made on 8 fluid lubricants and 18 dry lubricants at normal
unit loads from 10.000 psi to 150.000 psi. Four different
substrate materials having a range of hardnesses from Rock-
well C 18 to Rockwell C 55 were used. The ultimate load capa-
bility of both fluids and dry films is a function of substrate
hardness with the best ultimate load capability being provided
by inorganically bonded molybdenum disulfide films with small
amounts of graphite added. The coefficient of friction of the
fluid lubricants appears to be an inverse function of substrate
hardness and a direct function of the normal load. The coef-
ficient of friction of the dry lubricants is an inverse function
of the normal load, but it does not appear to be related to the
substrate hardness. Author
N66-10698# Oak Ridge National Lab.. Tenn.
LABORATORY CORROSION STUDIES FOR THE HIGH FLUX
ISOTOPE REACTOR
J L English and J C Griess Jun. 1965 23p refs
(Contract W-7405-ENG-26)
(ORN L-TM-1029)
Studies conducted under a corrosion test program designed
to examine the behavior of several materials considered for
permanent or semipermanent installation in the High Flux
Isotope Reactor (HFIR) system, are reported Both static tests
and dyn_,m=c tests were performed. Presented are results ob-
tained in the static tests. Major emphasis was placed on the
procurement of long term data, however, short term data were
also obtained Reported are experimental data on the following
m_tari_ll¢_ _hirninllm ahlminum in contact with metallic ma-
terials, aluminum in contact with nonmetallic materials, stain-
less steels and related materials, plastics, and miscellaneous
materials S CW.
N66-10777# Oklahoma State Univ., Stillwater
FRICTION REDUCTION EFFECTS ON TURBULENT FLOWS
OF WATER IN ROUGH PIPES BY DILUTE ADDITIVE OF
HIGH MOLECULAR WEIGHT POLYMER
E. Rune Lindgren Jun 1965 26p refs
(Contract Nonr-2595(05))
(TR-1 :AD-621070)
An experimental mvesttgat=on was made of the reduction
of frictional losses in turbulent flows of distilled water through
rough tubes by dilute additives of polyethylenoxide of molecu-
lar weight 4.000.000 Remarkable reduction of the turbulent
energy losses were obtained for 0.002-0,006% concentration
of additive in the flow, even to values lower than for smooth
turbulent flows Author(TAB)
N66-10787# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
METHOD OF CORROSION RETARDATION FOR STEEL
AND IRON IN ACIDS AT HIGH TEMPERATURES
R. N. Volkov. A Ya. Shatalov, and S, A. Kononovich 26 Aug.
1965 5 p Transl into ENGLISH from Soviet Patent No.
162739 (Appl. No. 847640/22-2. 16Jul. 1963) 1 p
(FTD-TT-65-770/1 +4: AD-621040)
The object of the invention is a method of corrosion re-
tardation for steel and iron in acids, at high temperatures.
Chloride benzyl quinoline is added as an acid inhibitor.
Author(TAB)
N66-10873# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
FRICTION BEARING
Yu.A. Sokolov 23 Jul. 1965 3 p Transl. into ENGLISH from
Soviet Patent no. 165042 (Appl. no. 850089 24-6. 27 Jul.
1963 2 p
(FTD-TT-65-517/1 +2+4; A D-619468)
A friction (sliding) bearing for rapid-action machines, such
as. a turbo compressor is described. The bearings contain a
floating bushing with two surfaces of friction. The distinguish-
ing feature for improving the antifriction qualities with great
speeds of friction the inner surfaces of the sleeve and seat
of the support are designed with V-shaped oil pockets.
Author (TAB)
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N66-10876"# Du Pont de Nemours (E I.) and Co., Aiken.
S.C. Savannah River Lab.
STRESS CORROSION CRACKING OF TITANIUM ALLOYS
Fourth Quarterly Progress Report, 1 Jan-31 Mar. 1965
Sheldon P. Rideout. Mc Intyre R. Louthan. Jr., and Chfford L
Selby Sep. 1965 24p refs
(NASA Order R-124: Contract AT(07-2)-1)
(NASA-CR-67710: DP(NASA)-IO05) CFSTI: HC $100/
MF $0,50 CSCL 11F
Research was directed toward determination of the
mechanism of hot-salt cracking of Ti-8AI-1Mo-IV. Radio-
graphic evidence showed that 3H and 36CI are retained
on sample surfaces, probably as HCI. after exposure to aqueous
salt solutions Adsorption of HCI appears to be a key factor
in causing susceptibility to hot-salt cracking Exposure to
anhydrousHCt gas at 650 ° F caused abrupt mechanical rupture
in stressed samples. Exposure of liquid NaOH at 650 ° F caused
corrosion and preferential attack of aluminum, but no cracking
Aluminum is also preferentially attacked by NaCI during hot-
salt cracking Prior treatments with NaOH. which preferen-
tially remove the aluminum from the sample surfaces, delayed
the inception of stress cracking during subsequent exposures
to solid NaCI or HCI gas. Results are interpreted to show that
hot-salt cracking and HCI-gas cracking are similar and occur
by either hydrogen embrittlement or by localized, stress-
accelerated corrosion Author
N1_-11076# Air Force Systems Commend, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
ADDITIVES TO OILS AND FUELS Collection of Articles
S. E. Kreyna, P. I. Sanina. V. N. Monastyrskogo, and Ye. A.
Eminova, ed, 6 Apr. 1965 669 p refs Transl. into ENGLISH
of the book "Prisadki k Maslam i Toplivam" Moscow, Cos.
Nauchno-Tekhn. Izd. Neft. i Gorno-Toplivnoy Lit., 1961 p 1-
395
(FTD-MT-64-213; AD-619383)
A collection of articles on the synthesis of detergent, antioxi-
dent, enticorrosion, antiwear, and other additives to petroleum
products is presented. For individual titles see N66-11077-
N66-11133.
N66-11077 Air Force Systems Command. Wright-Patterson
AFB. Ohio, Foreign Technology Div.
CONTEMPORARY REQUIREMENTS FOR QUALITY OF
MOTOR OILS
Ye.N, Firsanova In its Additives to Oils and Fuels 6Apr. 1965
p4-15 refs (SeeN66-1107602-15)
Tests were conducted to determ ine characteristics of various
Soviet and other lubricating oils when used in winter weather to
start and maintain internal combustion machines. Good prop-
erties were found for SAE-10. SAE-IOW/30. SAE-IOW/20 and
other oils when prepared with thickening additives of poly-
methacryalatesand poiyisobutylenes it is shown that oils with
a high index of viscosity give better starting capabilities under
the same temperature conditions. During operation of tractor
diesel engines under winter and nominal load conditions, least
wear_resulted with an oil of 7 to 8 cs and a viscosity index near
100. Experiments with sulfur-bearing oils are reported: Soviet
samples with 1% sulfur content are found to possess unsatis-
factory alkalinity as compared to "foreign" samples, Use of
various grades of oil is discussed, and it is pointed out that
lack of standardized rating methods for oils makes it difficult
to present reliable quality and usage classifications, M,W,R,
N66-11078 Air Force Systems Command, Wright-Patterson
AFB. Ohio, Foreign Technology Div,
TECHNICAL REQUIREMENTS FOR QUALITY OF DIESEL
FUELS AND OILS AND RESULTS OF TESTS OF SOME
ADDITIVES
G. A Morozov In its Additives to Oils and Fuels 6 Apr 1965
p 16-28 refs(See N66-1107602-15)
Use of various sulfur-bearing lubricating oils is considered .
for different groups of diesel engines, A classification is made
according to sulfur-content of the oils and various experimental
and industrial additives used. Results are reported for the in-
fluences of additives on varnish formation and corrosion capac-
ity of an oil designated DS-11. One additive which is shown
to significantly lower engine wear does not have sufficient deter-
gent capability. Another table lists general and piston wear.
stuck rings, ash content, and acid number of the various ad-
ditives to the DS-11. which has 0.8% sulfur content A listing
of oils for use with three types of diesel engines is included;
and these groups of engines are classified according to degree
of forcing, M WR
N66-11079 Air Force Systems Commend. Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv,
ALKYLPHENOL ADDITIVES OF FORMALDEHYDE CON-
DENSATION
A. V. Druzhinia. G. S, Tarmanyan, M. S. Myachina. and I, V,
Morozova In its Additives to Oils and Fuels 6 Apr, 1965
p30-39 refs (SeeN66-1107602-15)
Two motor oil additives were prepared in both alkaline and
acid media, the latter in the presence of alkylphenol sulfa acid,
Additive vnii np-370 contained calcium and vnii np-371 barium;
the salts are products of alkylformaldehyde condensation and
possess high detergent properties. A ratio of 2:4 moles for
formaldehyde and alkylphenol, respectively, gives the best
physical-chemical characteristics for the vnii np-370. De-
crease in alkylphenol content is found to lower ash content
and viscosity of this additive, but good solubility in the motor
oil is maintained. Studies made of increased ash content in
vnii np-371 indicate that an 18 or 25% barium oxide addition
produces sufficient capabilities. The barium additive of alkyl-
phenol condensation possesses effective anticorrosive prop-
erties end has good color. Both additives passed bench tests
on different motors during 100-hour tests with • sulfur-bear-
ing automobile oil and a diesel oil, M,W.R,
NS6-11081 Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div,
SYNTHESIS OF DIESTERDITHIOPHOSPHOROUS ACIDS
AND OF THEIR DERIVATIVES ON THE BASIS OF SUB-
STITUTED PHENOLS AND APPLICATION OF THEM AS
ADDITIVES TO OIL PRODUCTS
V. N. Tishkov, V. I. Isagolyants, Hsiu-Cheng Chang. and N. M.
Utsmiyeva In its Additives to Oils and Fuels 6 Apr. 1965
p51-72 refs (SeeN66-1107602-15)
Thirty-five multifunctional and antioxidant additives were
synthesized in almost pure form from diesterdithiphosphoric
(DTP) acid; and a calcium salt designated IP-22k was adopted
for industrial usage on the basis of performance tests con-
ducted in the laboratory, A tabulation is made of the charac-
teristics of alkylphenols and their disulfides obtained as initial
and intermediate products during the syntheses as well as the
various barium, calcium, and zinc salts of DTP acid, Properties
of resultant binary compounds of the DTP acid with aliphatic
amines and amides, and ash-free additives of triesters of di-
thiophosphoric acid. esters of diamisothiophosphoric acid. and
phenolete-type compounds ere also considered, M.WR,
N66-11082 Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv.
SYNTHESIS, RESEARCH, AND APPLICATION OF SUL-
FONATE ADDITIVES TO LUBRICATING OILS
A. M. Kuliyev, K. I. Sadykhov, and M. A, Mamedov In its
Additives to Oils and Fuels 6 Apr. 1965 p 73-87 refs (See
N66-11076 02-15)
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Several salts of sulfonic acids of alkyl aromatic hydro-
carbons were synthesized; and effectiveness of the resultant
compoun(_s on motor and diesel oils was studied in relation to
molecular weight, structure, and other characteristics of the
metal entering the compound, Results with SB-3 additive indi-
cate improvement in initial detergent and anticorrosive prop-
erties of various lubricating oils. but that it is necessary to add
antioxidants to this additive when sulfurous fuels are used
M W.R
NSS-11083 Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div
SYNTHESIS OF ANTIWEAR ADDITIVES TO OILS
I D Afanas'yev In its Additives to Oils and Fuels 6 Apr. 1965
p88-101 (SeeN66-1107602-15)
Sulfurous antiwear additives have been synthesized on
ethylene sulfide and fatty acid bases, and properties of sulfide
and disulfide additives are tabulated. Results are given for tests
of antiwear properties and thermochemical stability of these
additives as well as those of oil additives on a base of xantho-
clenates of alcohols and of d_chloroethane. All of the products
synthesized are good inhibitors and have good ant=wear prop-
erties to both synthetic and petroleum oils. Other type additives
considered are crystal xanthogenate, xanthol, and sulfur- and
phosphorus-containing Very effective antiscoring properties
are found for xanthogenate-type additives of low-molecular
monatomic alcohols and dichloroethane; and both liquid and
crystal products can be obtained ActivLty of antiwear addi-
tives tested on a four-ball machine is shown to increase with
decrease in length of hydrocarbon radicals taken for a syn-
thesis of alcohols M.W R.
N66-11084 Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
ORGANO-PHOSPHOROUS AND ORGANO-CHLORINE
COMPOUNDS AS ADDITIVES, REDUCING WEAR IN CON-
DITIONS OF THRESHOLD FRICTION
Ye S Shepeleva and P I Sanin In its Additives to Oils and
Fuels 6 Apr 1965 p 102-107 refs (See N66-11076 02-
15)
Laboratory procedures are given for obtaining tributyl-
phosphite and Cloreth-40 (dibutyl ester of trichloromethyl-
phosphine acid), additives for use in reducing wear resulting
from friction. Initial tests using Cloreth-40 as an additive to
transmission oil gave encouraging results, so production of
experimental lots of the additive were made by a distillation
process which reduced content of acid chloride and acid ester
impurities. M.WR.
NS8-11086 Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div.
EFFECTIVENESS OF CERTAIN ORGANO-MOLYBOENUM
AND ORGANO-SULFUR COMPOUNDS AS ANTIWEAR
ADDITIVES TO LUBRICATING MATERIALS
A. A. Farkovskaya. A. Ya Vavul. Ye. M. Kheyfets, I. B. Rapoport.
V.A Listov et al In its Additives to Oils and Fuels 6Apr. 1965
p 108-121 refs (SeeN66-1107602-15)
A molybdenum-base additive (V-15/30) is found to sharply
increase antiwear properties of mineral and synthetic lubricating
materials, particularly during joint application with compounds
containing sulfur of chlorine. Thermo-oxidizing stability of this
additive is, however, unsatisfactory. An organo-molybdenum
additive (V-15/1) may be used successfully for preliminary
application of noncorroding films on friction surface for high
temperature lubrication; there is reduction of wear on metal and
no fusing of metallic surfaces under large loads. Organo-sulfur
additive (V-15/2A) is found to be a very effective antiscoring
additive to high temperature lubricating materials. A copolymer
with 1.5% additive V-15/2A insures proper working of roller
bearings at a temperature of 350 ° C. M.W.R.
N66-11088
N66-11086 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
ANTIOXlDANT ADDITIVES TO LUBRICATING OILS ON
A BASE OF PRODUCTS OF REACTION OF PHOSPHORUS
PENTASULFIOE AND TERPENES
A M. Ravikovich and I. V. Ladyzhenskaya In its Additives to
Oilsand Fuels 6Apr. 1965 p 122-132 refs (See N66-11076
02-15)
Organo-phosphorus antioxidant additives are obtained
by a reaction of phosphorus pentasulfide with terpenes in
the presence of sulfuric acid. The obtained additives have a high
phosphorus content and are stable during storage. Reaction
of P2S5 with terpenes in the presence of AICI 3 produced
less high-polymer insoluble substances than is obtained
by the usual method without the AICI 3. The presence of AICI 3
produced additives with higher phosphorus and sulfur con-
tent. greater stability, and better solubility in lubricating oils.
These additives give a higher thermo-oxidizing stability to
mineral oils in thin films M.WR
N66-11087 Air I:r_rre _;yqti=rn_ Gnmmand Wright-Patterson
AFB, Ohio. Foreign Technology Div.
METAL DIALKYLDITHIOPHOSPHATES AS ANTIOXlDANTS
OF LUBRICATING OILS
P. I. Sanin. V. V. Sher, L F. Chernyavskaya, N. V. Melent'eva,
and I S. Glukhoded In its Additives to Oils and Fuels 6 Apr.
1965 p 133-147 refs (See N66-1107602-15)
Dialkyldithiophosphates containing secondary hydrocarbon
radicals are found to be more active antioxidants than those
with primary hydrocarbon radicals. Greatest activity is at tem-
peratures below 150°C Substantial increase in temperature
weakens the antioxidant action, apparently because of thermal
decomposition of the additive. Oxidation of oils is hindered
only slightly by sulfonate-type additives and alkylphenolates.
Antioxidant activity increases significantly with the addition of
sulfide or diothiophosphate to the alkylphenolates. Ionol and
DF-1 are found to be the most active antioxidants. It was
found, however, that DF-1 does not delay the oxidation of
hydrocarbons of a DS-8 oil which contains natural inhibitors.
i.e, aromatic hydrocarbons and sulfurous compounds. In
the presence of metals the natural inhibitors are so inactive
that the oil becomes unstable: metal dialkyldithiophosphates,
such as DF-1, passivate metals and increase stability of the
hydrocarbons with respect to oxidation. M.W.R.
N66-1!088 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
SYNTHESIS OF NEW ANTIOXIDANT ADDITIVES TYPE
OF SHIELDED PHENOLS
Y, I. Isagulyantsand N.A. Facorskaya /n its Additives to Oils
and Fuels 6 Apr. 1965 p 148-160 refs (See N66-11076
02-15)
Synthesis is described for 2,2'-methyiene-bis (6-tert-
butyl-4-methylphenol) on a base of n-cresol. The alkylation
reaction is described and the condensation reaction of 2-tert-
butyl-4-methy!phenol with formaldehyde is detailed. Anti-
oxidant effect on ethyl gasoline exceeds that of the additive
Ionol. Synthesis of two other additives is also outlined: (1)
2.2'-methylene-bis (4.6-di-tert-butyl-3-methylphanol) on
a base of dicresols containing 60.7% m-cresol and (2) disul-
fide of bis-phenol-disulfide (4.6-di-tert-butyl-3-methylphenol).
Both of these are effective as a 0.005% antioxidant additive
to synthol and are equivalent to Ionol. In transformer oil, the
effectiveness of the latter is also equivalent to that of Ionol,
but the former gives negative results in a 3% concentration.
Synthesis of these two additives permits the use of a by-
product obtained in the production of Ionol. 4.6 di-tert-butyl-
3-methylphenol, which up to this point was an unused waste.
M.WR.
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N66-11092 Air Force Systems Command, Wright-Patterson
AFB. Ohio Foreign TechnologyDiv
SYNTHESIS AND INVESTIGATION OF ADDITIVES IN-
CREASNG LUBRICATING PROPERTIES OF OILS
A. M Kuliev and A A. Ataryan In its Additives to Oils and
Fuels 6 Apr. 1965 p 191-197 (See N66-11076 02-15)
The synthesis of chlorine and sulfur aromatic hydrocarbons
was conducted and the properties of these additives for the
improvement of lubricants were investigated The results of tests
of oils with and without additives are tabulated It was found
that the wear of gear teeth when operated on an oil with addi-
tive was about half that when operated on an oil without additive.
With an increase of the additive concentration, antiwear proper-
ties of the oils increase and attain a max*mum with an addition
of 7 to 10% additive Also. the synthesis of complex esters from
naphthenic and stearic acids and ethylene glycol or phenol was
investigated Ir was found that esters obtained from unchlori-
nated acids do not increase antiwear properties of oils E EB,
NSS-11093 Air Force Systems Command. Wright-Patterson
AFB. Ohio, Foreign Technology Div,
ADDITIVES ENSURING UNIFORMITY OF SLOW MOVE-
VENT OF UNITS OF METAL-CUTTING MACHINES
R. N. Osher In its Additives to Oils and Fuels 6 Apr 1965
p 198-202 (See N66-1107602-15)
Salts of high-molecular fatty acids, stearates and oleostea-
rates of aluminum in concentrations of 1,6% to 2.7%, were
found to give optimum results as anti-skip additives to in-
dustrial oils. Being easily adsorbed on metallic surfaces, these
soaps decrease the influence of surface defects and change
the form of the sliding surface, Aluminum stearate also im-
proves the antiwsar and anticorrosive properties of oil by the
high viscosity promotion of the formation of lubricating layers
of sufficient thickness to reduce wear and lowering of the pour
point of the lubricant, In distinction from other soaps, in particu-
lar calcium base soaps, stearate and oleostearates of alumi-
num readily dissolve in mineral oils in all concentrations
E EB
N66-11094 Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div.
SYNTHESIS AND TECHNOLOGY OF PRODUCTION OF
MULTICOMPONENT ADDITIVE VNII NP-360 TO MOTOR
LUBRICATING OILS
V. N. Monastyrskiy. A, A. Fufayev, and M, S. Perel'mit'er In its
Additives to Oils and Fuels 6 Apr 1965 p 204-212 refs
{See N66-11076 02-15)
The synthesis and technology for the production of multi-
component additives for motor lubricants are discussed for
barium alkylphenolate, zinc diaikyiphenyldithiophosphate, and
dialkylphenyldithiophosphoric acid. The barium alkylphenolate
possesses good washing properties and the zinc dialkylphenyl-
dithiophosphate has good anticorrosive and antioxidant proper-
ties, A combination of these two additives was recommended
for further test on full-scale engines as a result of preliminary
testing, The combination of the two additives passed short-
term and prolonged stand tests on different engir/es and opera-
tional tests on diesel locomotive engines and tractor motors,
Results showed higher effectiveness of this combination over
additives presently used, EEB.
NS8-11104 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div.
PHOSPHOROUS-ORGANIC COMPOUNDS REDUCING
WEAR DURING FRICTION. MECHANISM OF THEIR
ACTION
P I Sanin and A V Uryanova In its Additives to Oils and
Fuels 6 Apr 1965 p 313-327 refs (See N66-11076 02-15)
The thermal decompositton of trioctadecylphosphite °
(C18H370)3 P, tributylphosphtte (C4HgO)3P. and.tributyl-
trithiophosphite (C4H9S)3P were investigated A diagram
of the apparatus used for the decomposition is gtven, and
the experimental procedure is described, including the pro-
cedures for quantitatively determining the decomposition
products. These were phosphorous acid. phosphine, and oc-
tadecylene in the case of trioctadecylphosphite: phosphorous
acid. phosphine, and butylene in the case of tributylphosphite:
and phosphorous acid. phosphine, butylene, and hydrogen sul-
fide in the case of tributyltrlthiophosphite. The percentage of
recovery of ell of these decomposthon products in relation
to theoretical recoveries from the react=on equations are
given. Some experiments conducted in the presence of
metals showed that metals can catalytically affect the de-
composition initiating it at lower temperatures, and making the
reaction proceed with greater speed once started. In addition
thepho_phine formed may react with some of catalyst forming
metal phosphides, LS
N66-11105 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
NEW METHODS AND RESULTS OF INVESTIGATION OF
ANTIWEAR AND ANTIFRICTION PROPERTIES OF LU-
BRICATING MATERIALS
G. V Vinogradov In its Additives to Oils and Fuels 6 Apr
1965p328-344 (SeeN66-1107602-15)
Friction experiments with steel ball bearings were con-
ducted in a vacuum frichon machine for invest,gating the anh-
wear and antifriction properties of various lubricating materials.
Gas medta of different composthons can be blown through a
chamber filled with lubricant in which the bearings are tested
A diagram of the apparatus is shown Air. oxygen, and inert
gases are blown through the lubricants, and frictional forces
are determined at various loads It is shown that in the ab-
sence of oxygen and oxygen-containing compounds hydrocarbon
oils constitute an ineffective or httle effective lubricating
media for the boundary conditions defined Oxygen dissolved
in petroleum oils and products of their oxidation appear to play
the most important role as a natural additive to lubricating oil.
preventing the seizing of steel under boundary friction L S
N66-11106 Air Force Systems Command. Wright-Patterson
AF8. Ohio Foreign Technology Div
INVESTIGATION OF MECHANISM OF REACTION OF
TRIBUTYLTRITHIOPHOSPHITE IN HYDROCARBON ME-
DIUM LAYERS OF COPPER BY USING RADIOACTIVE INDI-
CATORS
M, M. Kusakov. P. I, Sanin, E, A, Razumovskaya. A V. ur-
yanova, and A. P, Dekartov In its Additives to Oils and Fuels
6Apr. 1965 p345-356 refs (See N66-1107602-15)
The reaction mechanism of tributyltrithiophosphite with
copper films in a hydrocarbon medium (nephthene-paraffin
oil fraction MS-20) was investigated by means of radioactive
tracers, The marking of the sulfur, phosphorus, or carbon atom
of the organic molecule makes it possible to differentiate the
action of these atoms, thereby clarifying the role of the hy-
drocarbon radical containing these atoms, Curves portray-
ing the thickness of the layers formed by combination of the
several labeled tributylphosphite compounds with respect to
time (at constant temperature) are given. The kinetic studies
support earlier results obtained for the thermal decomposition
of tributyltrithiophosphite. L. S
N68-11107 Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
ANTISCORING ADDITIVES TO OILS FOR AUTOMOBILE
TRANSMISSIONS AND MECHANISM OF THEIR ACTION
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• N66-11112
I. E. Vinogradov. Ye. I. Petyakina. and F. Ya. Shames In its
Additives to Oils and Fuels 6 Apr. 1965 p 357-371 refs
(See N66-11076 02-15)
Additives used in automobile transmission oils for lower-
ing of friction and wear were tested for their antiscoring action
on steel plates kept for three days at 120°C under oH samples
containing the test additives. The plates were then washed in a
solvent and kept for seven days in an atmosphere of humid air
in an exsiccator. Corrosion was determined by the increase of
weight in the plates after the test. The content of active ele-
ment in the additive, the percent of additive in the oil after test-
ing. the amount of steel corrosion, and other characteristic
data are tabulated for each additive tested, along with the struc-
tural formula. The additives tested were organic compounds of
sulfur, halides, phosphorus, and nitrogen; various oxidized
and sulfurous compounds of molybdenum, tungsten, and zinc;
and plumbic soaps. Several graphs showing the antiscoring
properties of some of the additives are depicted, and the test
results are discussed. LS.
N66-11108 Air Force S'_'_tem _, C__m'__ _-a Wri_ht-P_tt_r;nn
AFB, Ohlo Foreign Technology Oiv.
INFLUENCE OF CATALYST OF OIL OXIDATION ON ANTI-
CORROSIVE EFFECTIVENESS OF ADDITIVES CONTAIN-
ING VARIOUS FUNCTIONAL GROUPS
K. S. Ramyya and R Kh Sil's In its Additives to Oils and
Fuels 6 Apr 1965 p 372-380 refs (See N66-11076 02-
15)
The effectiveness of organic metallic salts as oxidation
catalysts in oil were studied. Experiments were conducted in
which lead plates were immersed in oil. with a gaseous stream
of oxygen flowing through the oil, thereby oxidizing (or cor-
roding) the lead plate. The corrosive effectiveness is determined
by measuring loss of weight in the lead plates after a period
of time. with the oil being kept at a predetermined tempera-
ture, Results are depicted graphically for the influence of coD-
per stearate, iron oleate, cobalt naphthenate, copper-iron.
and copper cobalt on the corrosion of lead in two different
base oils Several other experimental variations of conditions
and additive ingredients to the oils are also given. In general.
it was shown that organic salts of metals accelerate the cor-
rosion of the lead plates when the salts are dissolved in the
oil, due to their catalytic action on oxidation in the oil. In other
similar experiments it was indicated that additives containing
anticorrosive compounds are not very effective in the presence
of the organic metal catalysts. LS.
N66-11109 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
MECHANISM OF ACTION AND EFFECTIVENESS OF
ADDITIVES INCREASING LUBRICATING ABILITY
G. I. Fuks In its Additives to Oils and Fuels 6 Apr, 1965
p381-400 refs (See N66-1107602-15)
A review of literature data on oil additives is presented
along with an analysis of the data in an effort to determine the
mechanism of action and effectiveness of additives added to
oil for the purpose of increasing the lubricating properties of
the oil. Discussed are oil viscosity, friction, interaction of
molecules at the boundary layer between oil and metal surface.
pressure and temperature effects, static and kinetic friction
effects, end boundary layer thickness effects. Several graphs
and tables relating these parameters are presented. The
relationship of some of these factors to the number of atoms
in the hydrocarbon chain of the additive used, is also discussed.
LS.
N66-11110 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
USES OF ANTIOXIDANT ADDITIVES TO POWER ENGI-
NEERING OIL--NEW IN THEORY AND PRACTICE
K. I. Ivanov. Ye. D. Vilyanskaya. and A. Luzhetskiy In its Addi-
tives to Oils and Fuels 6 Apr. 1965 p 401-413 refs (See
N66-11076 02-15)
A review of the inhibiting influence of antioxidant oil addi-
tives is presented, with emphasis on the chemical kinetic mecha-
nisms of the inhibitors..A table classifying known retarders of
auto-oxidation in petroleum oils is given, along with a chain
diagram showing the reaction mechanism of auto-oxidation
as initiated by several inhibitors. The advantages of using mix-
tures of antioxidants is discussed, and tests were conducted with
various mixtures of the compounds in power engineering oils. A
table illustrating the influence of these mixtures on the stability of
the power engineering oils is given. It is seen that different
chemical structures of the antioxidants inhibit the rate of auto-
oxidation unequally. The differences in the retardant action of
the inhibitors is due to the different kinetic path that their free
radicals take in interacting with other molecules. L.S.
N66-11111 Air Force Systems Command. Wright-Patterson
AFR Ohio ForeiclnTechnology Div.
INFLUENCE OF BASIC TYPES OF ADDITIVES ON OP-
ERATING PROPERTIES AND OXIDATION OF OILS IN
AN INTERNAL COMBUSTION ENGINE
A. V. Druzhinina, T. A. Tsiguro. and V. F. Filipov In its Ad-
ditives to Oils and Fuels 6 Apr. 1965 p 414-424 refs (See
N66-11075 02-15)
The changes undergone by oils during their use in an in-
ternal combustion engine with and without the addition of ad-
ditives to the oil were studied in an effort to clarify the mecha-
nism of action of the additives on the oxidation process. Barium
para-tert-octylphenolate proved to be the most effective
additive of those investigated. It was shown that the oxida-
tion of oil passes through a stage of hydrogen _ peroxide
formation. The dynamics of the accumulation of p_,oxides in
the oils containing additives were distinguished from oils not
containing additives by measuring the peroxide number of the
oil. The influence of several additives on the change in peroxide
number in tested oils is graphically depicted. Other graphs are
also given showing the influence of additives on the changes in
acidity, carbonyl content, and ester numbers in the tested motor
oils. The test results are tabulated, and the efficiencies of the ad-
ditives of varying compositions are compared. L.S.
N66-11112 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
COMPLEX OF METHODS TO APPRAISE THE EFFECT
OF ADDITIVES ON THE WORKING PROPERTIES OF MOTOR
OILS
K. K. Papok, A. P. Zarubin. B, S. Zuseva, V. P. Danilin, G. V.
Zakharovet al In its Additives to Oils and Fuels 8 Apr. 1965
p426-441 refs (See N66-1107602-15)
Laboratory methods were developed for rapidly appraising
the working properties of oils and additives. The complex of
methods include micro-methods, tests on model installations.
and tests on one cylinder models. With the micro-methods.
the fractional composition and thermal properties of a 10 ml
oil sample can be determined; with the model installations
the washing and crankcase properties of 0.5 liter of oil can
be evaluated; and with the one-cylinder model, lacquer deposi-
tion and corrosion properties can be determined with 2.5
liters of oil. In the last method an oil and additive, test can be
coordinated to evaluate the scale forming ability of oil in com-
bination with fuel. Each of the methods is discussed in detail,
and tabulated experimental data are given showing the changes
in the working properties of different oils under the effect of
additives as determined by the above methods. Comparison
of results obtained by these methods with tests run on full-
scale motors shows good coordination. LS.
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NBS-11113 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
RAOIOTRACER METHODS OF RESEARCH OF FUNC-
TIONAL PROPERITES OF OILS WITH ADDITIVES
Yu. S. Zaslavskiy, G. I. Shor, R. N. Shneyerova. F. B. Lebedeva,
I. A. Morozova et al /n its Additives to Oils and Fuels 6 Apr.
1965 p442-450 refs (SeeN66-1107602-15)
A method of studying electrokinetic processes and the
mechanism of the dispersion action of additives in motor oils
by using radioactive tracers is described, and a schematic dia-
gram of the experimental apparatus is shown The amount
of deposition can be determined by beta-counting, A diagram
of the electrophoresis of marked soot in motor oil AS-5
containing additive vnii np-354, recorded from readings of
the upper beta-counter when 1000 v was supplied to its foil.
is shown. Other curves are given to depict the results of de-
termining the lacquer deposition ability of various oils and
additives. In addition the evaluation of the chemical activity
of antiburr additives to oils using the radioactive tracer method
is discussed, and test data for an oil containing additive is tab-
ulated. Curves depicting the results of investigating the wear
properties of oils with chemically active antiburr additives on
a friction machine are also given. L,S.
NSS-11114 Air Force Systems Commend. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
A LABORATORY STUDY OF THE ANTIOXlDATION EF-
FECTIVENESS OF MOTOR-OIL ADDITIVES
K.S, Ramaya, M. S. Borovaya, and R. Kh. Sirs In its Additives
to Oils and Fuels 6 Apr, 1965 p 451-457 (See N66-11076
02-15)
A comparison is made of three methods used to determine
the antioxidation effectiveness of motor oil additives. In the
first method, oxidation proceeds at a temperature of 260°C
under conditions of free diffusion of atmospheric oxygen and
free vaporization of volatile oxidation products as well as
the light fractions of the oil itself. The criterion for the oxida-
tion rate is the time necessary to obtain a residue consisting
of 50% lacquer (a product of the oxidation polymerization and
condensation) not soluble in light gasoline, and 50% soluble
lacquer, The second method allows oxidation for 50 hrs at 200 ° C
under conditions of free access to atmospheric oxygen, but
prevents the free vaporization of the oil and the products of its
oxidation, The criteria for oxidation rate are the increase in
oil viscosity and the amount of oxidation product sediments not
soluble in light gasoline, In the third method oxidation is con-
ducted in a closed system at 175 ° C with oxygen at atmospheric
pressure, The oil undergoes no change, and the oxidation
rate is determined on the basis of the time needed to absorb
0.8 ml of oxygen by 1 gram of oil. Data from investigations
of six oil samples are tabulated and the results discussed.
R.NA.
NSS-1111B Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
NEW METHOD OF EVALUATING THE EFFECTIVENESS
OF ANTIBURR ADDITIVE ACTION IN OILS AND FUELS
K, I, Klimov. A.V, Vilenkin, and G. I. Kichkin In its Additives to
Oils and Fuels 6Apr. 1965 p458-466 refs (See N66-11076
02-15)
A friction machine with a pair of crossing cylinders and
periodic contact of surfaces was developed to evaluate entiburr
properties of lubricating materials. The necessity is shown,
in comparative appraisals of antiburr properties of oils with
additives on friction machines, of modeling the test conditions
by slip speed, contact periodicity, and temperature in a wide
interval of their changes. A method was developed for the com-
parative appraisal of antiburr properties of lubricating materials
under conditions simulating the real working conditions of oil,
Antiburr properties of certain oil products were investigated
in pure form and with additivies. The instrument and appraisal
method used are shown to be highly sensitive and exceed the
sensitivity of other methods and instruments. R.N.A.
NS6-11116 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
THE EFFECT OF LUBRICATING MATERIALS AND THEIR
ADDITIVES ON FORMATION OF PITTING
M. D. Bezborod'ko and G S, Krivosheyn In its Additives to
Oilsand Fuels 6Apr 1965 p467-476 refs (See N66-11076
02-15)
An investigation =s presented on the effect of lubricants and
their additives on pitting formation It =s shown that ant=p_ttmg
properties of lubricating materials can be quickly and reliably
estimated on a four-ball fr=ction machine adjusted for work in
conditions of rolling The nhihty of lubricants to slow down the
development of pitting depends on their wscos_ty and chem-
ical composition. Additives introduced in lubricating materials,
depending on their composit=on and concentration, can m-
crease or decrease pittif_g development RN A
NB6.11117 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
THE EFFECT OF OIL ADDITIVES ON CORROSIONAL WEAR
OF BEARING ALLOYS
K S Ramayya and V. S Zaverskiy In its Additives to Oils and
Fuels 6Apt 1965 p477-488 refs (See N66-11076 02-15)
An investigation was conducted to determine the ant=corro-
sion properties of the oil additives tsiatim-330 (naks), tsiattm-
339. and DF-I. on the plumbous alloys SOS6-6 used in auto-
mobile engine bearings The naks additive contains the ant_-
corrosive component sutfurized oil and a washing component
cobalt naphthenate The plumbous alloy contains 66% lead.
6% tin, and 6% antimony Oil samples containing the ad-
ditives and alloy samples were exposed to var=ous concentra-
tion of oleic acid. In acid concentrations up to 1 mg KOH,
corrosion of the lead alloy was greater with the naks additive
than with the additives tsiatim-339 and DF-1 But at higher acid
concentrations the naks additive formed a more protective film
on the lead alloy which increased m antlcorrision protection
with an increase in acid concentration However. under actual
engine operating conditions, oil acidity rarely reaches these
concentrations. Therefore, the naks additive is not recom-
mended for use as an anticorrosive component in motors with
plumbous alloy SOS6-6 bearings. From the data. additives
of the type DF-1, in which the antlcorrosive component is of the
thiophosphoric group, were shown to give the best protection
to plumbous alloy bearings R.N.A.
NS6-1111S A=r Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
METHOD OF APPRAISAL OF WORKING PROPERTIES
OF INHIBITED INSULATING OILS
K. I. Ivanov, R. A. Lipsteyn, A. Ya. Mikherson. and A. A
Luzhetskiy In its Additives to Oils and Fuels 6 Apr. 1965
p489-498 refs (See N66-1107602-15)
A new bench method of determining the working properties
of transformer oils was developed, As a result of numerous tests
o_1 s large number of developmental types of oils by this
method, the following oils were introduced or recommended for
introduction: oil of phenol purification from eastern oils
(sulfur less than 06%) with 0.2% additive TopanoI-O (VTU NP-
30-59), oil hydropurified from eastern oils (sulfur less than 2%)
without additives, oil of acid-alkaline purification from Anastas'-
insk oil with additives, and oil from Emba oils purified by
gasiform SO 3 with 0.2% additive Ionol. RNA
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• N66-11119 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
CALCULATING THE NECESSARY CONCENTRATIONS
OF NEUTRALIZING ADDITIVES IN MOTOR OILS
V. D. Reznikov, N. G. Puchkov. and M. S. Borovaya /n its
Additives to Oils and Fuels 6 Apr. 1965 p 499-511 refs
(See N66-11076 02-15)
A method was developed for calculating the necessary con-
centrations of neutralizing additives in motor oils when shifting
to fuels with large sulfur contents. The calculations are depend-
ent on the sulfur content of the fuel and a number of con-
structive and exploitational parameters of the motor. The
necessary concentrations of the additive vnii np-360 were
determined for a D-38 motor operating with fuels of varying
sulfur content. The calculations obtained closely coincided
with those obtained by experimentation. R.N.A.
N66-11120 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
METHOD OF DETERMINING REQUIREMENTS FOR QUAL-
ITY OF LUBRICATING OILS FOR TRACTOR MOTORS
S. G. Arab'yan In its Additives to O_Is and PuelS t) Apr. 1965
p512-522 refs (See N66-1107602-15)
A method is presented for selecting tractor motor lubri-
cating oils in which the motor design features and operating
conditions are considered, The crankcase oils are classified
on the basis of tests by special motor installations which
determine the exploitational properties of the oils. From the
test results, the oils are given a point rating according to
quality and placed in one of four groups corresponding to
various operating conditions of motors. With this system, not
only can the quality of oil needed for a particular engine be
determined, but also the type of oil needed for a particular
working condition of a particular motor can be selected.
R.N.A.
N66-11121 Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv.
TESTS OF OILS FROM SULFUROUS CRUDES WITH DIF-
FERENT ADDITIVES
N, G. Puchkov. M. S. Borovaya. A, A. Deryabin, and G. P.
Belyanchikov In its Additives to Oils and Fuels 6 Apr. 1965
p524-534 refs (See N66-1107602-15)
The results of laboratory and motor tests on a number of
native oil additives are compared with certain foreign oil ad-
ditives to determine the possibility of producing motor oils
of the series I, II. and Ill (oils for normal, heavy, and very
heavy working conditions). Results show that available native
additives can be used to produce motor oils corresponding to
foreign oils of the premium type and series I. Development and
application of corresponding additives for oils of series II and
II1, necessary for new promising motors, are required. Certain
native additives used for oils of series 0 and I are com-
parable in quality to corresponding imported additives, but it
is necessary to establish optimum combinations of these
additives and select their concentrations in oils. More work
is needed on improving the quality of additives for oils of series
I. Work is also needed on decreasing the content or changing
the character of metalorganic compounds in additives to
decrease carbon deposition in motors, and to improve the
antioxidation properties of additives. R.N.A.
NBS-11122 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
METHODS AND RESULTS OF TESTS OF OILS WITH AD-
DITIVES ON DIESEL ENGINES OF KOLOMENSKIY FAC-
TORY
L.S. Ryazanov In its Additives to Oils and Fuels 6 Apr. 1965
p535-543 ref (SeeN66-1107602-15)
Procedures and results are presented of tests on oils with
anticorrosive additives produced from sulfur bearing crude oil,
The tests were performed in high-forced diesel engines
operating on low sulfur fuels, The oils performed satisfactorily
but their quality needs improvement, Requirements for oils
and additives are discussed. R.N ,A,
NS6-11123 Air Force Systems Corn mand, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
TESTS OF ADDITIVES TO OIL ON A 2D100 MOTOR OF
A DIESEL LOCOMOTIVE WHILE OPERATING ON SULFUR-
BEARING FUEL
B N. Strunge and N P. Sinenko In its Additives to 0ils and
Fuels 6 Apr. 1965 p 544-555 (See N66-11076 02-15)
A number of oil additives were tested in a 2D100 diesel
engine operating with a sulfur bearing fuel. Test procedures
and results are discussed. R.N.A.
N66-11124 Air Force Svstems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.
RESULTS OF MOTOR TESTS OF ADDITIVES DEVELOPED
BY THE INSTITUTE OF PETROCHEMICAL PROCESSES
OF THE ACADEMY OF SCIENCES OF THE AZERBAY-
DZHAN SSR (INKhP AN AZERB SSR) FOR THE IMPROVE-
MENT OF OPERATIONAL PROPERTIES OF FUELS AND
OILS
V. Ye 8ashayev In its Additives to Oils and Fuels 6 Apr.
1965 p556-563 (SeeN66-1107602-15)
A discussion is presented on two new additives for im-
proving the operational properties of fuels and oils. The first
is a sulfonate detergent additive, SB-3, and the other an anti-
wear additive, I_FK-I. which is a barium salt product from the
condensation of alkylphenol by formaldehyde. A 10% addition
of SB-3 to oil prolongs engine life and ensures full mobility
of piston rings, and cleanliness of diesel engines and carburetor
motors. The additive 8FK-1 also ensures prolonged diesel
engine life. It is recommended that the SB-3. and BFK-1 ad-
ditives be mixed in a 4 to 1 ratio for optimum improvement
of diesel oil performance. R.N.A.
N66-11125 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
EXPERIMENT IN USING OIL ADDITIVES FROM SULFUR-
SEARING CRUDES IN DIESEL LOCOMOTIVE DIESEL
ENGINES
I, S. Zelenetskaya in its Additives to Oils and Fuels 6 Apr. 1965
p 564-574 (See N66-11076 02-15)
Operational tests were conducted on oils from sulfur bearing
crudes with different additives in diesel locomotive engines. On
the basis of test results, DS-11 oil with an 8% vnii np-360
additive is recommended for use with diesel fuel containing up
to 1% sulfur in diesel locomotive engines of the 2D100 type.
The additives tsiatim-339p and aznii-7 performed poorly with
2D100 diesel engines using fuel with a sulfur content of 0.8
to 1.0%. There was evidence of increased scale deposits,
scorched oil rings, and increased wear. R.N.A.
NS6-11126 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
THE EFFECT OF MOTOR OIL ADDITIVES ON PI'rFING
(POINT BREAKING OFF) OF HYDRAULIC LIFTERS
O. S. Obleukhov, V. V. Protasov, and R. A. Trubinskaya In its
Additives to Oils and Fuels 6 Apr. 1965 p 575-586 (See
N66-11076 02-15)
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Pitting of hydraulic lifters is caused by the washing
components of oil additives which promote corrosiona( fatigue
of metal The most effective additive for preventing pitting is
0F-11. dithiophosphate of zinc. which is prepared with primary
octyl alcohol (2-ethylhexyl) in a mixture with isooutyl alcohol.
This additive is introduced into oil in a quantity of 2%. calculating
the content of zinc and phosphorous in oil at nearly 01%
To obtain satisfactory washing properties in oil it is necessary
to introduce sulfonate or alkylphenol additives Satisfactory
washing, antiwear, and anticorrosive oil properties can be
obtained with an additive composition of 3% low ash sulfonate
AzNII with 2% DF-11, and 3% sulfonate additive SB-3 with
2% OF-11 Using 24 and 50 hour motor tests, the additives
which best prevent pitting can be selected and at the same
time a comparative appraisal can be made of the quality
of metal used in the hydraulic lifters RNA.
N66-11127 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div
METHOD AND RESULTS OF STAND TESTS OF TRANS-
MISSION OILS WITH DIFFERENT ADDITIVES
O. S Obleukhov, E. N Devyatkin. and A V. Berenferd In its
Additivesto Oils and Fuels 6Apt 1965 p587-595 (See N66-
11076 02-15)
Bench tests were conducted for automobile transmission
oils The oils were tested in conditions simulating operation
at different speeds, when the transmission of al_ the torque
of the motor was to one drive axle. and where each stage of
tests was preceded by a stage of rolling The procedures are
given and the results tabulated These include antiwear, anti-
burr. and anticorrosive properties; and also stability and foam
characteristics. Additives were considered, and certain oils are
recommended. C,TC.
N66-11128 Air Force Systems Command. Wright-Patterson
AFB. Ohio, Foreign Technology Div
RESEARCH ON EFFECTIVENESS OF ADDITIVE TSIATIM-
339 DURING PROLONGED OPERATION OF HIGH SPEED
AND FORCED SHIP DIESEL ENGINES ON SULFUR-BEAR-
ING FUELS AND OILS
V. P Korotnenko In its Additives to Oils and Fuels 6 ApL
1965 p596-603 (SeeN66-1107602-15)
The effectiveness of the additive tsiatim-339 in prolonging
the operation of ship diesel engines operating on sulfur bear-
ing fuels and oils was investigated. Diesel engines were
operated on sulfur bearing diesel fuel of brand C (COST 305-
58) and lubricating oils from Baku crudes with 3% additive
tsiatim-339, and lubricating oils from sulfur bearing crudes
with the same additive concentration. Engine life was effectively
prolonged by the additive in lubricating oils from 6aku crudes
However. in the lubricating oils from sulfur bearing crudes.
tsiatim-339 was ineffective in neutralizing the harmful effects
of combustion products from the sulfur bearing fuels and oils.
RN A,
Nse-11129 Air Force Systems Command. Wright-Patterson
AFS. Ohio. Foreign Technology Div,
THE EFFECT OF VISCOSITY OF ADDITIVES ON OPERA-
TIONAL PROPERTIES OF OILS
Ye. G, Semenido, V. I, Sharepov, and N, V, Shchegolev In its
Additives to Oils and Fuels 6Apr. 1965 p604-617 refs (See
N66-11076 02-15)
The influence of viscosity additives on the antiwear proper-
ties of oil was investigated, The antiwear properties of oils
thickened by polyisobutylene exceed those of ()ils prepared
by usual methods Sulfur bearing oils are better in this respect
than Saku oils Several n_ultifunctional additives were studied
for their effect on antiwear properties of oil and of these
the best were found to be aznii-8, vnii np-361, and vnii np-361a,
The last two additives are identical in chemical nature and differ
only in their washing and polyfunctional components Data
on the antiwear properties of lubricating oils, obtained by the
method of radioactive isotopes, agree well with the results
of 60-hour bench tests of ASZp-lO oil thickened by poly-
isobutylene with additive vnii np-361a, and on AKZp-10 oil
with additive aznii-8, R N A
N66-11130 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
ADDITIVES TO LIQUID FUELS FOR GAS TURBINE IN-
STALLATIONS, PREVENTING DEPOSITS OF ASHES
AND VANADIUM CORROSION
R. A Lipshteyn. S, E Khaykina A S Avetisyan. and T A
Blagova In its Additives to Oils and Fuels 6Apr 1965 p 619-
630 (See N66-11076 02-15)
Static and dynamic tests were conducted on 20 substances
to determine their effectiveness as fuel additives m preventing
ash deposition in the flow-through area of gas turbines and
vanadium corrosion of turbine blades The most effective were
montmorillonite, kaolin, dolmite, magnesium oxide, and sulfate
The tests were conducted with a gas turbine installation with
a capacity of 1500 hp on motor fuels DT-1 and DT-2. and on sul-
furous black oils 40 and 60 Motor fuel containing around
0.002% vanadium pentoxide causes noticeable corrosion of
the steels EYalT. EI405. and EI612 at temperatures of 700°C
and above The normal operation of a gas turbine on black
oildoes not exceed 48 hours because of the fast )amming of the
flow-through part of the turbine by deposits According to
preliminary data. kaolin, added in a 02% wt concentration to
blackoil, lowers jamming and in motor fuels prevents vanadium
corrosion of steel at a gas temperature of 700 ° C RNA
N66-11131 Air Force Systems Command, Wright-Patterson
AFS, Ohio Foreign Technology Div
SOME DATA ON THE USE OF ANTICORROSIVE ADDI-
TIVES TO RESIDUAL FUELS CONTAINING VANADIUM
AND SULFUR
V, G Nikolayeva, A. Ya, Dukhnina. B I, Komarov, and G I
Levinson In its Additives to Oilsand Fuels 6 Apr 1965 p 631-
641 (See N66-1107602-15)
Results are presented of research conducted on the corrosion
aggressiveness of ashes of different crude oils and on the
influence of magnesium, silicon, and aluminum anticorroslve
additives in residual fuels containing vanadium and sulfur
Results show that compounds of magnesium and silicon are
the best for use as anticorrosive additives during the burning
of sulfurous residual gas turbine fuels containing vanadium
RN A,
N66-11265# United States Steel Corp , Monroeville. Pa Ap-
plied Research Lab
DEVELOPMENT OF A KIC STRESS-CORROSION TEST
SPECIMEN
ST Rolls 1Mar 1965 30p refs
(Contract Nobs-88540)
(S-23304: AD-616931)
A study was made to develop a KIC stress-corrosion test
that would be suitable for investigating the phenomenon that
the effective fracture toughness of certain materials may be re-
duced if a flaw in the material can extend by stress corrosion
toe critical size The results of the study indicate that by appro
priate modification, the standard KIC slow-bend fracture-
toughness test can be used to demonstrate the effect of stress
corrosion on fracture toughness The modification consists of
notching the specimen face so that plane-strain fracture can
be obtained in relatively small specimens of tough materials
The fatigue-cracked area is surrounded by the appropriate cor-
rosive environment and the specimen =s dead-weight-loaded as
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" a cantilever beam Preliminary results on a 12Ni-5Cr-3Mo
maragmg steel (yield strength of about 175 ksi and Charpy V-
notch energy absorption of about 35 ft-lb) have shown that this
steel faded by plane-strain fracture at values ranging from
08 K}C at 10 hours to 03 KrC at 400 hours when the fatigue
crack was exposed under stress to synthetic sea water. To
date. similar failures have not been observed in the 5Ni-Cr-
Mo-V experimental HY-130/150 steel after more than 500
hours in test Author (TAB)
N66-11372# Rock Island Arsenal Lab. III Research and En-
gineering Div
PERFORMANCE EVALUATION OF CUTTING FLUIDS
Lanny D Wells Jun 1965 27p refs
(RIA-65-1491: AD-620158)
An investigation into the effects of cutting fluids upon tool
life. cutting forces and various theoretical tool-chip relationships
has been conducted for the purpose of developing a test procedure
for cutting fluid performance evaluation. Variable speed tool
life testing under carefully controlled conditions, with complete
tUUl failure a5 _,e end _G;T,: Cf :03! !i_O. ,.A.,__cfn,,nH tn givp the
most satisfactory results Some correlat=on was found to ex=st
between tool life and the Falex extreme pressure test and some
theoretical relationships. This correlation appears to be o_
academic interest only and is of little practical value because
of the inherent variation in most machining operations.
Author(TAB)
N66-11492# Oak Ridge National Lab. Tenn,
ALUMINUM AND TITANIUM CORROSION IN SALINE
WATERS AT ELEVATED TEMPERATURES
E.G Bohlmann and F A. Posey [1965] 28p refs
(Contract W-7405-ENG-26)
(ORNL-P-i430)
Studies of electrochemmal aspects of the corrosion of
aluminum alloys 5454 and 6061 were conducted in 1 M NaCI
at 150°C in • titanium dynamic loop facility. Corrosion rates
were followed with time by measurement of the polarization
resistance of the specimens. The results show that the 5454
alloy is superior to the generally recommended 6061 alloy in
corrosion resistance under all conditions studied. Polarization
curves of the alloys were measured under a variety of conditions
in order to determine the nature of the difference in corrosion
properties. The results are generally similar to those obtained
by other workers at lower temperatures, except for certain com-
plicat*ons which appear mainly at the higher temperature of
this study Comparison of polarization curves of the 5454 and
6061 alloys shows that the rate of the cathodic hydrogen-
evolution reaction on the 6061 alloy is considerably greater
than that of the 5454 alloy. The enhanced rate of the cathodic
process on the 6061 alloy accounts for its greater corrosion
rate at any pH and for its susceptibility to pitting attack. Catal-
ysis of the cathodic process on the 6061 alloy may be attri-
butable to its copper content. Author
N66-11528# Springfield Armory. Mass.
TEST RESULTS ON FALEX PINS COATED BY THE
PLASMA-ARC PROCESS
FrancisX. Hassion 30Jul. 1965 25p refs
(SA-TR 18-1096; AD-621064)
Coatings of nickel-alumina, molybdenum, tungsten.
alumina, tungsten carbide-cobalt, stainless steel, and zir-
conia applied to Fatex pins by the plasma-arc process were
tested for wear resistance The tungsten carbide-cobalt, the
tungsten, and the molybdenum coatings showed unusually
good wear characteristics comparable to dispersions of dia-
mond, zirconia, and thoria in chromium electroplate formed at
high current densities. The coefficients of friction appeared to
be somewhat higher in the plasma-arc coatings. This may be
due. however, to the initial roughness of the surfaces tested.
The other plasma-arc coatings, i.e.. nickel-alumina, alumina,
stainless steel, and zirconia either flaked, wore off. or galled
under test, Procedures are described and results are discussed.
Author (TAB)
N66o11700# Oak Ridge National Lab., Tenn. Metals and Ce-
ramics Div.
PROCUREMENT AND GUALITY EVALUATION OF Nb-1%
Zr STOCK FOR BOILING ALKALI METAL CORROSION
STUDIES
T. K. Roche Aug. 1965 "16p
(Contract W-7405-ENG-26)
(ORN L-TM-1179)
Tubing. plate, and bar stock of Nb-1% Zr were procured
for evaluation in boiling alkali metal systems, Costs for this
material, together with the results of evaluating its quality
upon receipt from the various vendors, are presented, Author
N66-11728# Mechanical Technology Inc., Latham. N.Y.
PRELIMINARY STUDY OF THE LIQUID METAL LOOP AND
TEST RIG FOR PHASE II OF THE INVEST, IGATION OF
LIQUID METAL LUBRICATED BEARINGS AND ROTOR-
BEARING DYNAMICS
W. D Waldron and E B Arwas 23 Feb. 1965 31 p refs
(Contract AT(30-1 )-3363)
(MTI-64TR72. rev.-2: NYO-3363-1)
The results of a study of the mercury loop and the rotor-
bearing test rig for use in a liquid metal lubricated bearing
and rotor-dynamics program are presented The modification
of the mercury loop for conversion to alkali metal, with NaK
selected as the test fluid, is discussed, NSA
N66-11819# Pratt and Whitney Aircraft. Middletown, Conn.
SINGLE FILM JOURNAL BEARING TESTS IN WATER
B. Weinberg 30Jul, 1965 17p refs
(Contract AT(30-1 )-2789)
(TIM-916)
This report describes a series of tests conducted with fluid-
film bearings as part of a program for developing a shaft-
bearing system for liquid metal pumps to be used in the
SNAP-50/SPUR powerplant. Hydrodynamic. hydrostatic, and
hybrid type bearings were tested using water to simulate the
low kinematic viscosity condition of lithium. The test unit.
which was basically a shaft supported by a conventional
single deep-groove bali bearing at one end and the test
bearing at the other, was also operated to simulate the dynamic
conditions of a similar test unit which was operated with lithium
at 600 ° F. Author
N66-11852# Battelle Memorial Inst., Columbus. Ohio.
PROGRESS RELATING TO CIVILIAN APPLICATIONS DUR-
ING SEPTEMBER 1965
RussellW. Daytonand StanJ. Paprocki 1 Oct. 1965 31 p refs
(Contract W-7405-EN G-92)
(BM1-1745) Available From AEC. Oak Ridge. Tenn.: $0.75
Research having the general objective of providing support to
the Atomic Energy Commission's overall reactor development
program is reported. Presented are data on: reactor materials
and components, fuel development studies, radioisotope and
radiation applications, coated-particle fuel materials, corrosion
studies of the fluidized-bed fluoride-volatility process, and the
gas-cooled reactor program. Cited are studies on the effect of
irradiation on the mechanical properties of Type-347 stainless
steel: the effects of high burnup on UO2-CeO 2 and UO2-Zr02
fuels; radiation-induced formation of organometallic com-
pounds with particular emphasis on organotins: and coated-
particle preparation and characterization, S.C.W.
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N6S-11939# Bureau of Mines. 5artlesvilte, Okla
VARIABLES IN THE USE OF HOT-FINISHED MILD STEEL
COUPONS FOR CORROSION INHIBITOR TESTING
Jerry B F. Champlin and Don R Thompson 1965 21 p refs
Based on work done in cooperation with the State of Oklahoma
(8M-RI-6696)
An accelerated testing procedure developed by the Bureau
of Mines for evaluating commercially available corrosion inhibi-
tors is described. Ultrasonic agitation of the corrodent solutions
and the hot-finished mild steel test coupons was used to evalu-
ate the effects of several variables on the effectiveness of two
corrosion inhibitors. Small changes in the weight of the test
coupons in both controlled and inhibited corrodents, before
and after exposure, affected the precision and accuracy of the
results. Minute amounts of oxygen in the systems were found
to be causing the relatively large deviations in the corrosion
developed in the controlled tests Microscopic examination of
the test coupons revealed that both surface, preparation and
internal strains resulting from fabrication methods materially
affect corrosion behavior. Author
N66-11959# Columbia Univ., New York Lubrication Research
Lab,
ESTABLISHMENT OF DIFFERENTIAL EQUATIONS FOR
LOAD.DEFLECTION CHARACTERISTICS OF THIN
ELASTIC LAYERS FOR APPLICATION TO COMPLIANT
BEARINGS HAVING FLUID-FILM LUBRICATION
V Castelli Aug 1965 25p ref
(Contract Nonr-4259(06))
(Rept-3; AD-471832)
The report contains a derivation of differential equations
which, to any desired degree of approximation, relate directly
the normal load and local deflection of a thin elastic layer
Three types of boundary conditions on one side of the layer
ere studied to represent situations of interest in compliant
surface lubrication, Author(TAB)
N6B-12016# Coating and Chemical Lab. Aberdeen Proving
Ground, Md,
EFFECT OF PAINT VAPORS ON CADMIUM PLATED STEEL
Final Report
William H, Deaver 1 Oct 1965 7p refs
(CCL-187; AD-622280)
Studies to determine the cause of cadmium corrosion en-
countered in electronic vans showed the curing of alkyd resin
enamels in a closed system can create an atmosphere corrosive
to cadmium plated steel. Proper curing and ventilation should
prevent this occurrence, it is also possible that the incorporation
of some acid reactive pigment, such as zinc oxide, in alkyd
enamels would also eliminate this type corrosion. Investigation
of nine additional coatings representing different types of coat-
ing vehicles indicated that epoxy, vinyl, nitrocellulose-alkyd and
nitrocellulose-acrylic vehicles will not create this corrosive at-
mosphere Author (TAB)
N66-12106# Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div
EFFECT OF OPERATING CONDITIONS AND GAP SIZE
IN THE CONNECTION OF PLASTIC AND METAL DE-
TAILS ON THE MAGNITUDE OF THE FRICTION COEF-
FICIENT
Yun-Tsyu Shen' 26 Aug 1965 9 p Transl into ENGLISH
from Izv Vysshikh Uchebn Zavedenii , Mashinostro (Moscow),
no. 3, 1963 p82-86
(FTD-TT-65-737/l+2+4;AD-621003)
The report discusses operational and geometrzc factors
affecting the workability of polyamide slide bearings The given
data is useful for constructors, introducing plastics into ma-
chine construction TAB
N66-12126*# General Electric Co. Cincinnati, Ohio. Space
Power and Propulsion Section.
POTASSIUM CORROSION TEST LOOP DEVELOPMENT
Quarterly Progress Report No. 7, Jan. 15-Apr. 15, 1966
E E. Hoffman, ed. [1965] 107p refs
(Contract NAS3-2547)
(NASA-CR-54735) CFSTI: HC $4.00/MF $0.75 CSCL 14B
The evaluation of Component Evaluation Test Loop II was
completed. The loop components performed well and metallo-
graphic examination and chemical analyses of loop tubing
indicated that no corrosion occurred during the 2650 hour test at
2000 °Fwith liquid sodium All subassemblies of the prototype
corrosion loop were completed Fabrication of alkali metal
purificat*on and transfer system components was completed,
The sodium for the primary circuit of the prototype loop was
purified by hot trapping with zirconium foil and is ready for
use, Calibration of prototype loop components including the
partial pressure analyzer, refractory alloy thermocouples, flow-
meter magnets, and pressure transducer was completed The
2500 hour 2000° F refluxing potassium test to determine the
compatibility of Mo-TZM alloy in the condensing region of a
Cb-lZr alloy capsule was completed and evaluated. Weight
change data indicate no significant compatibility problems
A second capsule test is being continued for a total of 5000
hours to determine the time effect on interaction of this three
component system RN A
N66-12142"# National Aeronautics and SpaceAdmimstratlon
Lewis Research Center, Cleveland, Ohio
ROLLING-CONTACT LUBRICATION STUDIES WITH POLY-
PHENYL ETHERS AT REDUCED PRESSURE
Richard J Parker, Erwin V Zaretsky. and William J Anderson
Washington. NASA. Dec. 1965 19p refs
(NASA-TM-X-56977; NASA-TN-D-3130) CFSTI: HC $100/
MF $0.50 CSCL 11H
A modified five-ball fatigue tester was used to determine the
relative lubricating characteristics in rolling contact of poly-
phenyl ethers and mineral oils Test conditions were a race
temperature of 300 °F. a shaft speed of 4900 revolutions per
minute, and a test duration of 6 hours with AISI M-50 balls
Measurements on the upper ball were made to determine
the effects of reduced pressure, lubricant degassmg, contact
angle, and contact stress on wear A four-ring polyphenyl
ether (4P3E) exhibited several times more wear than a naph-
thenic mineral oil when the fluids were tested at pressures
near their vapor pressures at 300 °F In tests at atmospheric
pressure in an argon atmosphere, the 4P3E polyphenyl ether
exhibited more wear than a paraffinic od Greater wear occurred'
when the 4P3E polyphenyl ether was tested at a pressure near
its vapor pressure than m argon at atmospheric pressure
with all other conditions equal Increased wear at higher
contact angles and higher contact stresses was accompanied by
increased darkening of the 4P3E polyphenyl ether Rolling-
contact fatigue tests in the five-ball fatigue tester indicated that
the fatigue life with a 5P4E polyphenyl ether at 300 ° F may be
expected to be comparable to that with the mineral ods The
polyphenyl ethers appear to be inferior to the mineral oils in
their ability to provide elastohydrodynamic lubrication Author
N66-12264*# General Electric Co,. Cincinnati, Ohio. Spa'ca
Power and Propulsion Section
STUDIES OF ALKALI METAL CORROSION ON MATE-
RIALS FOR ADVANCED SPACE POWER SYSTEMS Quar-
terly Progress Report No. 4, Mar. 26-Jun. 26, 1966
R W. Harrison [1965] 47 p refs
(Contract NAS3-6012)
(NASA-CR-54476) CFSTI: HC $2.00/MF $0.50 CSCL 11F
Influence of stress on corrosion behavior of an advanced
refractory alloy in potassium and corrosioq mass transfer ef-
fects in a stainless steel-niobium alloy-potassium system were
5O
• N66-12735
4investigated TwD mobium-base alloy stress corrosion reflux
capsules were heat treated for one hour at 2400 ° F Since
creep rate measurements indicated a faster rate at 2250°F
than expected from pre-test uniaxlal creep data. a temperature
of 2100 _ F was selected to give the desired 5-10% creep strain
for 500 to 2000 hr operation With 430 hr test time accumu-
lated, creep strata has reached 2-3% MetaJlographic exami-
nation indicates no changes in one type of capsule (321SS).
but two distinct layers, believed to be NbC and Nb2N. in the
other (316SS) Gross sensitization and sigma phase occurred
m the latter; and stress-rupture testing of Nb-lZr specimens
indicates the effects of carbon and nitrogen mass transfer.
Post-test evaluation shows significant advantage of the Type
321SS capsule over the Type 316SS with respect to C and
N transfer M.W.R
N06-12375# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
POLYSILOXANES AS ANTIFRICTION AND ANTIWEAR
ADMIXTURES TO PETROLEUM GREASES
G. V. Vinogradov. N S. Nametkin. and M. I. Nosov 18 Jun.
1965 13 p refs Tran_i ,,i.u ENGLISH f;om N_ftekh!miys
(USSR),vol 3. no, 5, 1963 p 792-798
(FTD-TT-65-316/1 +2+4; AD-621008)
The use of polysiloxanes in combination with petroleum
oils to achieve high lubricating qualities was investigated, as
well as finding petroleum oil components most effective for this
purpose The results show that: (1) In a narrow range, poly-
ethylsiloxane concentrations can be highly effective antiwear
and antifriction additions to petroleum oils, (2) In the use of
remnant oil MK-22, the highest applicability with respect to
polyethyloxanes are demonstrated by fractions (obtained by
absorption distribution over silica gel). enriched with hydro-
carbons with a small number of aromatic rings in the mole-
cules (3) Cnnditnns for the apoearance of high activity of
polyethylsi}oxanes at heavy friction conditions are preliminary
training of friction surfaces in polyethylsiloxane solutions in
open air and sufficiently high concentration of oxygen in the
friction zone. The mechanism of antifriction and antiwear
effects of polyethylsiloxanes are determined by chemical
processes during friction, which are connected with the decom-
position of polyethylsiloxane in the friction zone and with the
oxidation processes taking place on the friction surfaces.
R.R.D.
N66-1280B# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.
FREE-CUTTING STAINLESS STEEL
N. M Pisarev and V. M. Kozhin 27 May 1965 5 p Transl.
into ENGLISH from Soviet patent no. 155813 (Appl. no.
779510/22-2, 18 May 1962) 2 p
(FTD-TT-65-487/1; AD-620079)
The object of the invention is a free-cutting stainless steel
containing 0.35-0,45% carbon. 16-18% chromium, 1.5-2.5%
nickel. 0.7-1.2% manganese and up to 0.5% silicon is distin-
guished by the fact that. in order to enhance the mechanical
and anticorrosion properties. 0.7-0.9% molybdenum, 0.15-
0.25% sulfur and 0.08-0.15% phosphorous are introduced.
TAB
N66-12537# Shell Oil Co, Wood River. Ill. Research Lab.
STUDY OF HELICOPTER GEAR LUBRICATION Quarterly
Progress Report, Jun.-Aug. 1965
D. R, Bailey, S J. Beaubien. J, E Bevel, and D. E Stuart
[1965] 22p refs
(Contract NOw -65-0323-c)
(QPR-2; AD-621916)
Studies of the effect of gear-tooth surface pretreatments
on gear performance were continued. Two surface precoatings.
one obtained with Parco lubrite solution and one with tri-
chloroaceticacid, were found to increase greatly the constant
load gear fatigue life. the former consistently, and the latter
under some conditions of operation. A 30% reduction in load
with the untreated gears was necessary in order to achieve the
same constant load life as obtained with Parco lubrite treated
gears at 6400 rpm. In other experiments, improvement of the
surface finish by lapping resulted in improvements in gear
life of about two to four times that of the untreated gears, the
greater improvement being a low speed. None of the pre-
treatments significantly affected the score load of a M IL-L-23699
oil. In break-in studies employing a loading schedule in which
the load was increased stepwise, it was found that neither
operation for a long prior period at low load nor elimination of
the low-load steps had any significant effect on the eventual
failure load, or the mode of failure. In tests with a synthetic
base oil on the rotary contact simulator, in which various
points on the gear tooth profile were simulated, immediate
scoring occurred on the disks simulating the tips. and areas
near the tips, of the pinion and gear addenda. In every case
of scoring, the mating disks, representing the corresponding
dedenda, had undergone considerable surface cracking and
sometimes pitting. Between these extremities on the gear-
tooth active profile no failures occurred, Autho; {TAB_
N66-12595# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
THE GYROSCOPE IN GIMBAL SUSPENSION
Yevgeniy Leopordovich Nikolai 18 Aug, 1965 147 p refs
Transl. into ENGLISH from the book "Giroskop v Kardanovom
Podvese" Moscow, lzd. Nauka. 1964 136p
(FTD-TT-65-416/1 +2; AD-620837)
Contents: Differential equations of motion of a gyroscope
in a gimbal mount; Stability of the axis of a rapidly spinning
gyroscope; Pseudoregular precession of a gyroscope acted on by
a constant moment; The case of constant friction at the gimba!
axes. The representative point method; Eiementary cases
of gyroscope motion in the presence of friction at the gimbal
axes; Small oscillations of a balanced gyroscope in the pres-
ence of friction at th_'gimbal axes; Pseudoregular precession
of a gyroscope in the presence of friction at the gimbal axes;
Motion of a gyroscope in the presence of friction forces pro-
portional to the normal components of the dynamic reactions;
Present state of the theory of the astatic gyroscope in a gim-
bal mount. TAB
N66-12606# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
RESOURCE INCREASED IN DOUBLE
M. Garperin. G. Ushakov, and G. Vasirchenko 26 Aug. 1965
10 p Transl. into ENGLISH from Grazhdanskaya Aviatsiya
(Moscow], no. 8. 1964 p 28-29
(FTD-TT-65-723/1 +2+4; AD-620974)
The general service life and time before first repair of
piston type aircraft engines was almost doubled by improving
the air flow of the cylinder, reducing cylinder temperature, im-
proving lubrication and reducing load on pistons of main con-
necting rods. TAB
N66-12735 Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
BASIC PROBLEMS IN PREPARATION FOR BROAD
APPLICATION OF ALUMINUM ALLOYS IN CONSTRUC-
TION
S. V. Taranovskiy In its Bldg. Struct. from Aluminum Alloys
27Jul. 1965 p 1-23 (See N66-1273403-17)
Basic problems in the use of aluminum alloys for construc-
tion are examined. Discussions are included on the selection
of brands of aluminum alloys and types of joints for building
structures, the manufacture of semifinished aluminum alloy
51
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products and structures, the corrosion resistance of aluminum
alloys, and certain peculiarities of aluminum alloy structures
with respect to calculating ultimate strains and stability R.N.A,
N66-12739 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div
CORROSION RESISTANCE OF ALUMINUM ALLOYS IN
BUILDING STRUCTURES
Yu, N. Tikhenko and V Ya Flaks In its Bidg Struct. from
Aluminum Alloys 27 Jul 1965 p 99-132 refs (See N66-
12734 03-17)
Corrosion data on aluminum alloys in building structures
and the results of corrosion tests conducted on aluminum
alloys under environmental conditions in metallurgical fac-
tories and in the atmosphere of an industrial city are presented
Corrosion losses in sheets of AMts-M, AMg6-M, and D16-T
alloys were found to depend on the composition and character
of the corrosive medium Least corrosion losses were en-
countered in the metallurgical factnry environment for the
D16-T alloys with a protective plating of aluminum Unplated
D16-T alloy had the next best corrosion resistance followed
by AMts-M and AMg6. Corrosion in aluminum alloy building
structures should be determined by losses in strength and
depth of corrosion penetration rather than by weight losses.
The advantage of aluminum alloys in corrosion resistance over
steel in metallurgical factories is greater in open air conditions
than inside buildings. Aluminum alloy structures gave long
lasting corrosion protection in the range of corrosive media
encountered in metallurgical factories RNA
N66-12831# Air Force Systems Command, Wright-Patterson
AFB, Ohio Foreign Technology Div.
AN ADDITIVE FOR SUPPRESSING VANADIUM CORRO-
SION OF FUELS
RA. Lipshteyn, A.S. Avetisyan et al 20Sep 1965 6p Transl.
into ENGLISH from Soviet Patent no 162269 (Appl. no.
849707/23-4. 29Jul. 1963 1 p
(FTD-TT-65-505/1 +4:AD-621778)
The object of the invention is an additive for suppressing
vanadium corrosion of fuels on the basis of green oil. For the
purpose of improving the additive's properties tetraethoxysilane
or the bottoms in the production of tetraethoxysilane is added
to the green oil Author (TAB)
NS6-12932# Battelle-Northwest. Richland, Wash,
CORROSION EVALUATION OF HIGH-SILICON ALUMI-
NUM ALLOYS
H.C Bowen Sep 1965 23p ref
(Contract AT(45-1)-1830)
(BNWL-125) CFSTI: $1.00
A battery of tests was performed on four high-silicon
aluminum alloys containing nickel and/or magnesium. The
tests included high and low flow isothermal and nonisothermal
140°C water tests, galvanic couples, stress corrosion cracking
tests, and tests in 400 ° C steam and 360 ° C water. The HDA-1
and -4 alloys were decidedly superior to the other two alloys
in the nonisothermal high flow. the 360°C water, and the
400 ° C steam tests which are considered the tests of most sig-
nificance, The HDA-4alloy had better resistance in high tem-
perature water and is considered the most promising alloy.
Author
A20cubic foot volume ultrahigh vacuum system with an
equilibrium pressure of about 1 X 10 -11 torr was used for
testing materials in this environment High temperature tensile
tests, alloy powder heat treatment, friction studies on dry lubri-
cants, and weight loss measurements were performed Some
details of the experimental techniques are given, and a dis-
cussion of methods is presented Author
N66-13015*# General Electric Co,. Cincinnati. Ohio Space
Power and Propulsion Section
POTASSIUM CORROSION TEST LOOP DEVELOPMENT:
PURIFICATION AND ANALYSIS OF HELIUM FOR THE
WELDING CHAMBER Topical Report No. 1
T, F Lyon 1 Jul 1965 48p refs
(Contract NAS3-2547)
(NASA-CR-54168) CFSTI HC $200/MF $050 CSCL 14B
A helium analysis system was assembled and used to meas-
ure the concentrations of impurities in a vacuum purged, inert
gas welding chamber The analytical system consists of a mass
spectrometer and an electrolytic hygrometer to monitor the
chamber gas, and a trace oxygen analyzer and electrolytic
hygrometertodetectimpuritiesin the inlet helium It was found
that reliable analyses for water vapor could not be obtained
with the initial operation of the mass spectrometer Since water
vapor was expected to be one of the chief contaminants within
the welding chamber, the electrolytic hygrometer system was
installed on the weldingchamberand used for the water analyses
The results indicated that the impurities in the welding chamber
(other than water vapor) were oxygen, mtrogen, and hydrogen
The mass spectrometer was then calibrated for these three
gases, and the reliable detection limit for each of these was
estimated to be between one and two volume ppM Qual,tatwe
analyses of other impurities were also obtained. The layout
and operation of the mass spectrometer and other analytical
instruments used are described, and typical impurity levels
encountered in the welding chamber and changes in the im-
purity levels are given R RD
NSS-13147# Pratt and Whitney A_rcraft. Middletown. Conn
Canel Div
OVERHUNG ROTOR DYNAMICS TESTS USING HYDRO-
STATIC WATER BEARINGS
D,A Newey 24Jun 1965 51 p refs
(Contract AT(30-1 )-2789)
(TIM-874)
This report describes the results of a rotor dynamLcs test
withan overhung mass system using water as a lubricant, which
is part of a liquid metal pump development program Most of
tile work was directed toward finding a means of predicting and
optimizing the conditions required to maintain stable rotation of
the shaft Bearing stiffness was evaluated by use of a hydrauhc
loading device The relation between bearing stiffness and sta-
bility was studied by observing shaft whirl patterns Low
clearances were found to produce low whirl ratios and con-
siderable hydrodynamic action at high speeds Higher whirl
ratios up to six were obtained by increasing the bearing
clearance The dynam,c assembly consisted of a relatively st_ff
shaft supported by orifice compensated hydrostatic bearings
The amplitude of the synchronous whirl pattern at the system
critical speed was found to be negligible due to htgh fluid
damping characteristics Author
N66-12966# Ilikon Corp, Natick, Mass
TECHNIQUES FOR TESTING MATERIALS IN ULTRAHIGH
VACUUM
Paul R. Gould [19641 16 p refs Presented at Fall Meeting of
the Am Phys Soc. New England Section. Amherst. Mass.
17 Oct. 1964
(APS64G)
N66-13178# Atomic Weapons Research Establishment,
Aldermaston (England).
THE WATER VAPOUR CORROSION OF URANIUM AND
ITS PREVENTION
V. J. Corcoran. C Johnston, W. J Metcalfe, and J Thrope
Jul 1965 20p refs
(AWRE-O-42/65) CFSTI: HC $1.00/MF$0.50
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The reactioq between uranium and atmospheres con-
taming water vapor in the presence of nitrogen and oxygen has
been studied at 25 and 40 ° C The steady production of hydro-
gen from uranium and moist mtrogen was suppressed by the
presence of gaseous oxygen, which itself was slowly consumed.
The ability of sulphide and arsenic coatings to suppress hydro-
gen production from uranium in moist nitrogen was also in-
vestigated Author
N66-13189# Sandia Corp., Albuquerque, N. Mex.
ION PLATED COATINGS FOR THE CORROSION PROTEC-
TION OF URANIUM
R D Bland, J E Mc Donald, and D M Mattox Oct 1965
24 p refs
(SC-DR-65-519) CFSTI: $2.00
The feasibility of using the ion prating process to cast
depleted uranium with relatively thin aluminum coatings was
demonstrated It was found that electropolishing is preferable
to mtr_c acid dip for surface preparation prior to deposition
of the coating, and that the uranium must be kept cool during
the inn plating Process to prevent surface oxidation. Ion bom-
bardment followed by ton plating provided corrosion protec-
tion up to 96 hours exposure in a condensing water vapor at-
mosphere at 95:C Various surface preparation techniques and
deposition parameters are compared, and results indicate that
standard vacuum deposition techniques do not provide ade
quate protection for uramum Failure mode analysis shows
that the vacuum evaporated coatings fail as a result of vapor
penetration through pinholes in the film with subsequent inter-
facial corrosion and catastrophic adhesive failure In the ion
plated coatings, corrosion was confined to relatweiy small
areas around the original pinholes even after extended exposure.
MG.J
N66-1326B* National Aeronautics and Space AOmims[ratiulr,
Washington. D C
THE DETERIORATION OF CONTACTS DURING THE
SWITCHING OF LOW VOLTAGE (UP TO 220 V) do AND
ac CURRENTS
V T Nezhdanov and B A Vasil'yev /n its Elec Contacts Dec
1965 p 169-177 ref (See N56-13251 03-09) CFSTI: HC
$7 45/MF $225
Investigations were conducted to determine the varia-
tion in the electric wear of contacts as a function of contact
material and the value of the magnetic field in the arc quench-
ing zone when dc current is switched off, and also as a function
of contact separation speed when ac current is turned off. Re-
suits are discussed, R.N.A.
N66-13269" National Aeronautics and Space Administration,
Washington, D C
RESISTANCE OF CONTACT MATERIALS TO ELECTRIC
WEAR
0 F. Gayday In its Elec. Contacts Dec. 1965 p 178-184
refs (See N66-13251 03-09) CFSTI: HC $7.45/MF $2.25
Electric contacts of silver. $OM cermet (Ag with 5 to 25%
CuO). and SOK15 cermet (Ag with 15% CdO) were evaluated
for their resistance to electric wear. The evaluation of the con-
tact materials tested in dc contactors showed that the best con-
tacts were those made of silver and of SOM10 and SOK15
cermets The least wear by weight was exhibited by silver
contacts. The wear by weight of the SOMIO and SOK15 cermet
contacts was 1.5 to 1 7 times greater than for silver. A trans-
fer of metal from the anode to the cathode occurred with all the
tested contacts. This was most pronounced in silver where the
depth of depression on the contact reached 2 ram. but less in
SOK15 and even less in SOMIO As a result the SOMIO and
SOK15 materials were selected for KM-2000 contactors op-
eratin 9 with nominal dc currents up to 300 A. The analysis of
contact materials tested in ac contactors shows that the maxi-
mum number of operations was sustained by contacts made
from cermets SOM15. SOK15, and SOM10 As a result these
three cermets were selected for use in KM-2000 contactors
operating with ac currents up to 150 A. R.N,A.
N66-13388# Joint Publications Research Service, Washing-
ton. D. C.
TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE AND
TECHNOLOGY NO. 247
26 Nov. 1965 77 p refs Transl. into ENGLISH from Chinese
periodicals
(JPRS-33046; TT-65-33623) CFSTI: $3.00
CONTENTS:
1. EXPERIMENTAL DETERMINATION OF INERTIA
PARAMETERS OF MOVING BODY UNDER WATER K,-h.
ChaoandY. Chiang p 1-47 refs (See N66-1338904-12)
2. STUDIES ON ATMOSPHERIC CIRCULATION IN
THE STRATOSPHERE AND THE EFFECT OF SOLAR AC-
TIVITYON ATMOSPHERIC CIRCULATION p 48-53 (See N66-
13390 04-13)
3. MEANS OF IMPRUVING CORROSIVE RESISTANCE
OFALLOYS C.-m. Ch'en p54-75 refs (See N66-13391 04-17)
N66-13391 Joint Publications Research Service, Washing-
ton. D. C.
MEANS OF IMPROVING CORROSIVE RESISTANCE OF
ALLOYS
Chun-ming Ch'en In its Transl. on Communist China's Sci. and
Technol No. 247 26 Nov. 1965 p 54-75 refs Transl. into
ENGLISH from K'o Hsueh T'ung-pao (Scientia), (Peiping), no, 9,
20 Sap. 1965 p 799-804 (See N66-13388 04-34) CFSTh
$3.00
The corrosion resistance of alloys is discussed and meth-
ods for improving corrosion resistance of alloys are summa-
rized. It is concluded that since the corrosion process of a
metal is determined by many complicated factors it is not pos-
sible to predict the corrosive properties on the basis of the
alloy composition. However, if the principles discussed are
followed, the time required to trial produce corrosion re-
sistant alloys will be greatly reduced. EE.B.
N66-13426# Esso Research and Engineering Co., Linden,
N.J. Products Research Div
LUBRICITY PROPERTIES OF HIGH-TEMPERATURE JET
FUELS Quarterly Progress Report, 15 May-15 Aug, 1966
J. K. Appeidoom. R J. Campion, W G Dukek. M. J. Furey.
andF. F. Tao [1965] 45p refs
(Contract AF 33(615)-2828)
(QPR- 1 : AD-472148)
This is the first quarterly report of work to study the lubric-
ity properties of jet fuels. A field survey of engine and pump
manufacturers indicates there is a potential problem when
pumping jet fuels, particularly at high pressures, high tem-
peratures and when using highly-purified fuels. Problems in
the field include wear. scuffing, sticking, seizure, and fatigue
pitting. Laboratory tests on pure hydrocarbons in the jet-fuel
boiling range indicate that viscosity is 15eneficial in reducing
wear and friction, but that chemical structure also has some
effect. The addition of typical sulfur and nitrogen compounds,
surprisingly, gave no reduction in wear and friction. In a vane
pump test, a high-purity kerosene gave very excessive wear;
adding 1% of a special lubricity additive essentially eliminated
the wear. Author (TAB)
N66-13716# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
CHEMISTRY AND TECHNOLOGY OF FUELS AND LUBRI-
CANTS Selected Arbcles
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N66-13717
15 Sep 1965 22 p refs Transl into ENGLISH from Khim i
Tekhol Toplivi Masel (Moscow), no. 8. 19
(FTD-TT-65-704/1+2; AD-621797) CFSTI: HC $1.00/MF
$0 50
CONTENTS:
1. ACTION OF ADDITIVES ON WEAR-RESISTANCE
AND ANTI-FRICTION PROPERTIES OF POLYSILOXANE
COMPOUNDS M.I Nosov and G.V Vinogradov p 1-19 refs
(See N66-13717 04-06)
2 DETERMINATION OF ANTIOXlDANT ADDITIVES IN
OILS BY THE THIN-LAYER CHROMATOGRAPHIC METHOD
N D Zubkova, Yu I Turskii. V. I, Genkina. and G. V. Klyuchko
p 11-19 refs (SeeN66-1371804-06)
N66-13717 Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div.
ACTION OF ADDITIVES ON WEAR-RESISTANCE ANTI-
FRICTION PROPERTIES OF POLYSlLOXANE
M. I. Nosov end G. V. Vinogradov In its Chem. and Tech. of
Fuels and Lubricants 15 Sap. 1965 p 1-9 refs (See N66-
1371604-06) CFSTI: HC $1.00/MF $0.50
Experiments were performed to determine the specific
action of additives during boundary friction. Polyethylsilox-
ene fluid (PES) and two polymethylphenylsiloxane fluids with
low (polymer 3) and high (polymer 2) content of phenyl groups
were used: their properties are tabulated. The relationship be-
tween additive activity and the nature of polysiloxane, and the
action of molecular oxygen on additive properties were also
considered. Results indicate: (1) Additives distinguished by high
activity in relation to preventing jamming of steel in hydro-
carbon lubricants act very weakly in polysiloxane (2) Poly-
methylphenylsiloxane is more sensitive to wear-resistant and
entiscore additive action. The additives affect the character of
mechanical relaxation variations, average value of kinetic
friction, and residual friction when the moving surfaces are
stopped. (3) Tests in open air and under a vacuum of sulpho-.
chlorine-, and phosphor-organic compounds in poly-
ethylsiloxane show that molecular oxygen affects additive
efficiency. M.G .J.
N66-13718 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
DETERMINATION OF ANTIOXlDANT ADDITIVES IN OILS
BY THE THIN-LAYER CHROMATOGRAPHIC METHODS
N D Zubkova. Yu I Turskii. V I. Genkina, and G. V. Klyuchko
In its Chem. and Tech. of Fuels and Lubricants 15 Sep. 1965
p11-19refs (See N66-1371604-06) CFSTI: HC $1.00/MF
$0.50
For qualitative analysis of additives in lubricating oils. the
possibilityof using thin-film chromatography on a nonfixed layer
of aluminum oxide was examined. Details are given on the
chromatographic analysis of alkly-phenols and aryl-amines, and
the application of this method for identifying antioxidant ad-
ditives in oils is described. Mineral oil. and synthetic oil on
a dioctyl-sembacinate base were investigated, and results in-
dicate that amine compounds are present in the synthetic
oil. The data were experimentally confirmed by separating the
detected antioxident additives from the analyzed oils. re-
crystallizing them from the solvents for purification, and
identifying them. It was concluded that the method has the ad-
vantages of simplicity, high sensitivity, and speed (about 15
to 20 minutes): and permits detection of an antioxidant
additive in oil at • minimum concentration of 0.05% M.G.J.
N66-13754# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
METHOD OF STABILIZING SILICONE OILS
G.S. Tubyanskayaand R I Kobzova 21 Sep 1965 5p Transl *
into ENGLISH from Soviet Patent No. 162268 (Appl. No 856107/
23-4. 9 Sap, 1963) 1 p
(FTD-TT-65-520/1+4: AD-622349) CFSTI: HC $1.00/MF
$0.50
The object of the invention is a method of stabilization at
silicone oils by means of the introduction of additives which has
the distinguishing feature that, as an additive, cyclopentadienyl
tricarbonyl manganese is introduced. Author (TAB)
N66-13775# MSA Research Corp. Callery, Pa
FACTORS AFFECTING THE COMPATIBILITY OF LIQUID
CESIUM WITH CONTAINMENT METALS Second Quar-
terly Progress Report, May-Jul. 1965
F, Tepper and J, Greer 26Aug 1965 13p
(Contract AF 33(615)-2386)
(MSAR-65-111)
The mechanisms of attack of structural metals by cesium
metal zs being studied A two phase natural convection loop
has been fabricated The ultrahigh vacuum test chamber to
be used in operation of refractory metal loops has been re-
ceived, modified and checked out Mass transfer tests have
been performed with iron and nickel The mass transfer rate
is being measured gravimetrically Author
N66-13857# Pratt and Whitney A_rcraft. M_ddletown, Conn
Advanced Nuclear Engineering Lab
APPLICATION OF INTERNAL FRICTION METHODS TO COR-
ROSION STUDY IN COLUMBIUM ALLOYS
G. F Schenck 30Jul 1965 21 p refs Presented at the ASM
Syrup on Anal Uses of Internal Friction at the ASTM Ann
Meeting, Purdue Unlv, Lafayette. Ind 16 Jun 1965
(Contract AT(30-1)-2789)
(CN LM-6344)
Lith*um corrodes niobium and mobium-zirconlum alloys
intergranularly and on the <110> crystallographic planes
when these alloys are contaminated with oxygen In certain
heat treated condlt*ons, however, niobium-zirconium alloys
are not attacked by the alkah metal even though they contain
relatively large concentrations of oxygen The internal friction
behavior of oxygenated Nb-1 Zr alloy was stud_ed to deter-
mine the physical situation of oxygen m the alloy at various
heat treatment conditions From this mvestlgtlon _t became
apparent that lithium is only able to corrode the n¢ob_um metal
or alloy if the oxygen =s in interstitial solid solution. Heat
treatment of the Nb 1 Zr alloy at temperatures near 2200 ° F
permits corrosion stabilization of the alloy with oxygen con-
centrations as great as 2:1 atom fraction of the zirconium
The corrosion stabdlzatlon *s achieved by precipitation of the
oxygen as zirconium dioxide Author (NSA)
N66-13944# Laboratoires du Centre d'Etude de rEnergie
Nucleaire. Mol (Belgium)
IMPERFECTIONS IN METALS. I1: CORROSION AND OXI-
DATION Quarterly Report No. 8, 1 Jul.-31 Sap. 1964
[1964] 32 p refs
(Contract EURATOM-082-62-7 RDB)
(EUR-2363; EURAEC-1404; R-2316) CFSTI: HC $200/MF
$0.50
Thermal oxidation films formed on annealed titanium foils
were recrystallized in order to study the defect structure of the
rutile modification of titanium dioxide By this procedure large
monocrystalline areas were obtained suitable for transmission
electron microscopy and diffraction Several contrast effects
were observed in these films. Extended fringe patterns, which
sometimes formed closed loops, are attributed to antiphase
boundaries A model for the occurrence of this type of defect
based on the idealized image of a hexagonal close-packed
stacking of the oxygen ions in the rutile structure is proposed
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"This model is also reliable with the observation of twins with
the (101) plane as boundary plane The habit plane of the
anttphase boundaries is in an =rrat_onal plane for the tetragonal
rutile lattice; it is however a simple plane in the oxygen lattice.
The antiphase boundaries moved easily under enhan, ced electron
irradiation Mutual annihilation and disappearance of the
boundaries was observed by annealing in the microscope The
model further explains the observation of antiphase boundaries
ending at dislocations and the behavior at the contract be-
tween these boundaries and twin boundaries Finally. geo-
metrically shaped contrast features were observed which are
attributed to cavities Author
N66-13991"# Tyco Labs.. Inc., Waltham. Mass.
DEVELOPMENT OF CATHODIC ELECTROCATALYSTS FOR
USE IN LOW TEMPERATURE H2/02 FUEL CELLS WITH
AN ALKALINE ELECTROLYTE First Quarterly Report. Jul. 1-
Sap. 30, 19Q5
A,C. Makrides. R J. Jasinski. and J Giner [1965] 59p
{Contrac" NASw-1233)
(NASA-CR-68891) CFSTI: HC $300/MF $0.50 CSCL07D
Various metalliC ingots were prepared and tasked for cor-
rosion resistance and electrocatalytic activity in a rotating
electrochemical cell, the temperature of which can be regu-
|sled, The solid ingots were mounted in an alkali resistant
resin and tested potentiostatically as a rotating disc electrode
run consecutively in N 2- and 02-saturated KOH solution. The
method of preparing the solid ingots as rotating disc electrodes
is described, and schematic diagrams of a rotating disc elec-
trode, a rotating electrode cell. and a floating electrode cell
are shown, Current potential curves for Pt. Au, Ag. Ta. Zr2Ni.
TiNi. NbPt. TiCu, TaPt 2. TiPt 3. TaPt 3. TiCu3, ZrAu3.
NbNi 3. TiNi 3, TiCr 4, WC. Cr3C 2. TiC. and Ni3B are given.
L.S.
N66-14061"# Pratt and Whitney Aircraft. East Hartford, Conn.
BRAYTON-CYCLE TURBOMACHINERY ROLLING-ELE-
MENT BEARING SYSTEM First Quarterly Report, Jul. 2-
Oct. 2, 1965
H. Means Oct. 1963 74p refs
(Contract NAS3-7635)
(NASA-CR-54785; PWA-2713) CFSTI: HC $3.00/MF $0.75
CSCL 131
The potential of oil lubricated rolling element bearings for
the Brayton-cycle space power machinery was investigated.
A basic bearing-seal lubrication, scavenge, and separation
system concept adaptable to the machinery developed was
evolved. Mechamcat design work was initiated on the turbine
compressor and the turboalternator to replace the gas bear-
ing rotor support system with an oil lubricated rolling element
bearing system. A detailed design analysis was made to define
the geometry of the rolling element bearings for the turbine
compressor. Lubricant evaluations were initiated to form a
basis for selection of the optimum lubricant for the Brayton-
cycle turbomachinery. The effects of oil contamination of the
working fluid (argon) were studied to establish limiting oil
contamination criteria. R.W.H.
N(_-144_6"# National Aeronautics and Space Administration.
Marshall Space Flight Center. Huntsville. Ale.
DISTRIBUTION OF FAILURE TIMES IN STRESS CORRO-
SION TESTS
J. B. Gayla 1 Nov. 1965 16 p refs
(NASA-TM-X-53355) CFSTI: HC $1.00/MF $0.50 CSCL 11F
The results of stress corrosion tests on aluminum alloys
have been analyzed with respect to the statistical nature of the
distribution of failure times. The analyses indicated that the
data were represented adequately by a three-parameter Weibull
distribution in which the induction period amounted to 86 per-
cent of the time of the first observed failure and 55 percent of
the time required for failure of half the specimens. Author
N66-14170# AtomicWeapons Research Establishment, AIder-
maston (England),
THE CORROSION AND IGNITION BEHAVIOUR OF SOME
URANIUM/PLUTONIUM/IRON ALLOYS. PART 2: ALLOYS
CONTAINING MORE THAN S a/o IRON
G. PictonandJ. F Sackman May 1965 16p refs
(AWRE-O-18/65) HMSO: 3s 3d
Alloys containing 16.2 and 16.6 a/o iron have been com-
pared with an alloy containing 7.7 a/o iron. There was no im-
provement in either the corrosion or the ignition behavior.
Under accelerated corrosion conditions the 16.2 a/o iron alloy
can corrode more rapidly at _0% r.h. than at 95% r.h. because
of cracking and disintegration. It is concluded that casting con-
ditions are the most important parameters for good corrosion
and ignition behavior. Author
N66-14228# Southwest Research Inst. San Antonio, Tex.
LUBRICATION RESEARCH AND TEST METHOD DEVELOP-
MENT FOR AEROSPACE PROPULSION SYSTEMS Technical
Report, 15 Feb. 1964--15 Apr. 1965
B 8. Baber. W. R. Blackstone. and P. M Ku Wright-Patterson
AFB. Ohio. AF Aulo P_upui_iu=', Lab.. Aug. 1965 68 p refs
(Contract AF 33(657)-11088)
(AFAPL-TR-65-70: AD-621072) CFSTI: HC $3.00/MF$O75
This program was concerned with the further development
of the ABMA impace tester and the investigation of different
test methods used to determine the impact sensitivity of ma-
terials in contact with rocket propellants. It was found that the
specimen cup material and design had a significant effect on
plummet rebound height. The use of a modified anvil region
assembly, including a steel specimen cup, significantly in-
creased the reactivity of materials subjected to impace in the
presence of LOX in addition to improving p!ummet rebound
height repeatability. The 'up-and-down' test procedure, from
which a statistical estimate of the drop height producing a 50-
percent probability of reaction may be obtained was investigated.
The results of 10 separate up-and-down tests on one grease
material showed repeatability to be excellent. Results were
also obtained for additional greases and these results showed
that some greases rated as satisfactory had about the same
50-percent points as other greases considered _nsatisfactory
with the only apparent difference being the intensity of the
reactions. Author (TAB)
N66-14232# Naval Research Lab., Washington, D. C. Metal-
lurgy Div.
MARINE CORROSION STUDIES: STRESS-CORROSION
CRACKING. DEEP OCEAN TECHNOLOGY, CATHODIC
PROTECTION, AND CORROSION FATIGUE Third Interim
Report of Progress
B. F. Brown. B. W. Forgeson. T. J. Lennox, Jr.. T. C. Lupton.
R. L. Newbeginet al Jul. 1965 97p refs
(NRL-Memo-1634;AD-621743) CFSTh HC $3.00/MF$0.75
Contents: stress-corrosion cracking of titanium alloys
in salt water, fresh water, and sea water; stress-corrosion crack-
ing tests on welded titanium alloy plates; a new stress-corrosion
cracking test procedure for high strength alloys; a study of the
stress factor in corrosion cracking by use of the pre-cracked
cantilever beam specimen; a study of the crystallographic orien-
tation of cleavage facets produced by stress-corrosion cracking
of Ti-7AI-2Cb-ITa in distilled water; the effectiveness of sodium
chromate to inhibit stress-corrosion crack propagation in aisi
4340 steel; metallic corrosion and cathodic protection to 5652
foot ocean depths; performance of tributy_ tin oxide and cu-
prous oxide antifouling paints on 5086-H32 and 6061 -T6 alumi-
num alloys in sea water and river water exposures; status report
on the current distribution along a wire rope cathode; inoperative
galvanic anodes related to improper chemical composition
of the zinc; determination of the effective driving potential and
effective d.c. resistance of galvanic anodes; low cycle fatigue
crack propagation in 'wet environments'. TAD
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N66-14309# Army Weapons Command, Rock Island. Ill Re-
search and Engineering Div
TRANSPARENT FLEXIBLE HEAT SEALABLE FILMS--EVAL-
UATION OF ABILITY TO PROTECT AGAINST CORROSION
Richard Murrens Jun 1965 18p
(RIA-65-1588: AD-623300) CFSTI: HC $100/MF $0.50
Ten different transparent plastic films were evaluated for
their ability to provide protection against corrosion to steel
panels with and without preservation in an accelerated humid-
ity environment The films represented water vapor trans-
mission rate (WVTR) values currently required by military
specifications Results showed that films with low WVTR values
did not prevent the entrance of water vapor, which resulted
in corrosion Prevention against corrosion was maintained for
extended periods of time only when preservatives were used
Author (TAB)
N66-14463# SKF Industries. Inc.. King of Prussia. Pa. Re-
search Lab.
A BASIC STUDY OF THE SLIDING CONTACTS IN ROLLING
BEARINGS, PROJECT II Progress Report No. 2, Jul. 17-Oct.
16, 1965
C J. Belsky, W. E. Schmidt. J. A. Kamenshine. K. Tataiah. and
J.I. McCool [19651 122p refs
(Contract NOw-65-0182-f)
(AL65L081;AD-623665) CFSTh HC$4.00/MF $0.75
A 2-ball test machine, especially designed for sliding tests
and capable of being used with irradiated balls for purposes of
wear determination, was used to determine the load-speed
relationship at the initiation of smearing failure in a sliding
2-ball configuration for three highly refined mineral oils and
three ester-type lubricants. A configuration of three crowned
cylindrical rollers was operated between two flat thrust washers
in the presence of a non-metallic cage. The elastohydrodynamic
film condition between rollers and flat washers was determined
using a previously developed contact conductivity method,
Preliminary surface microgeometry trackings were made on the
test elements and the required modification of statistical
theories relating conductivity results to the film thickness/rough-
ness ratio was accomplished, Kinematical studies were made of
the axial roller motion and skew of cylindrical rollers running
in a conventional cylindrical roller bearing with flanged outer
ring. in aligned or miseligned conditions. TAB
N66-14468# Naval Air Engineering Center, Philadelphia, Pa.
FOUNDATIONAL RESEARCH PROGRAM
1965 219p refs
(AD-623630) CFSTI: HC$5.00/MF$1.25
Progress is reported on twenty-six research projects. These
include the following: Fluid Mechanics; Lubrication of Metal
Surfaces with Solid Films; Oxygen Embrittlement of Metals;
Aircraft Ejection Seat Design; Salt Water Permeation through
Organic Protective Coatings; High Strength Aluminum Alloy
Corrosion; Biological Stress; Maser Spectroscopy; Air Bubble
Test Vehicle; Jet Noise Suppression; Polarization Studies of
Corrosion; Polymer Chemistry; Electron Microfractography;
Metabolic Mechanisms of Man; Deep-Sea Simulation; Tur-
bines; Radiation; Thermoplastics; Neutron Activation Analy-
sis; Synthetic Fibers; Heat Transfer; Catapult Operations;
Missile Launching; and Hydrogen Embrittlemant of Metals
and Alloys. E.E.B.
N66-14469# Southwest Research Inst,. Sen Antonio. Tax.
FUNDAMENTAL INVESTIGATION OF MOLYBDENUM DI-
SULFIDE AS A SOLID LUBRICANT Final Technical Report,
Jul. 23, 1964-Jul. 22, 1966
J,C. Tylerend P.M. Ku 23 Aug. 1965 70p refs
(Contract NOw-64-0545-f)
(RS-460;AD-623484) CFSTI: HC $3.00/MF$0.75
A basic test facility for performing compression, tension, °
torsion, cohesion, adhesion, and sliding experiments on
cylindrically shaped molybdenum disulfide (MoS 2) specimens
in a controlled atmosphere or in vacuum was designed, fabri-
cated, and put into operation. Compacts of a reference MoS 2
powder and a commercially available Mo$ 2 powder were made.
without the use of a binder, over a wide range of compacting
pressures and length-to-diameter ratios. Data were obtained on
the variations of compact specific gravity and hardness with
respect to compacting pressure and length-to-diameter ratio
Measurements were also made on the compressive and tensile
properties of the ioS 2 specimens in clean dry a*r and at room
temperature. The ultimate compressive and tensile strength were
determined over a wide range of specimen specific gravities, as
were the moduli of elasticity in compresston and tension
Author (TAB)
N66-14667# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div
THERMAL STABILITY OF ANTIWEAR ADDITIVES IN
LUBRICATING OILS
A. M, Ravikovich. Ye. I. Petyakioa. and P P. Bagryantseva
17 Sep. 1965 10 p refs Transl into ENGLISH from Khim i
Tekhnol. Topliv i Masel (Moscow), no 12. 1964 p 44-47
(FTD-TT-65-867/l+4; AD-622474) CFSTI: HC $1.O0/MF
$0 50
Use of a four-sphere friction machine to evaluate anti-
scratching and antiwear properties of oils is discussed, and the
test methods are described. Results indicate that anti-scratch-
ing admixtures containing sulfur, chlorine, and lead do not
improve the antiwear properties of mineral oils while admix-
tures containing phosphorus exhibit an antiwear effect A
method developed to determine thermal stability (TS) of anti-
wear admixtures is also described It is applicable for working
concentrations of admixtures in lubricating oils. end permits
the evaluation of the wear resistant effect of the admixture and
oil soluble products of its decomposition. The admixture solu-
tion in oil is poured into a hermetically capped small stainless
steel receptacle, which is heated in an aluminum bath ar-
rangement st a given temperature for s specified length of time.
cooled, filtered, and tested on a four-ball friction machine For-
mulas are given for the admixtures tested, the decomposition
temperatures of each are tabulated, and the TS values are
listed, it was shown that the decomposition point of dialkyl-
dithiophosphate additives depends to a considerable degree
upon the nature of the oil and the presence of other additives
M G,J
N66-14764"# General Electric Co., Cincinnati, Ohio. Space
Power and Propulsion Section.
STUDIES OF ALKALI METAL CORROSION ON MATE-
RIALS FOR ADVANCED SPACE POWER SYSTEMS Quar-
terly Progress Report No, 8. Jun. 26-Sap. 26, 196S
R.W. Harrison [1965] 25p refs
(Contract NAS3-6012)
(NASA-CR-54844) CFSTI: HC $1.00/MF $0.50 CSCL 11F
Two stress corrosion reflux capsule tests are reported for
8 niobium-base alloy, designated D-43, in potassium" The first
test completed 1000 hours at 2100 ° F; was removed from the
test facility; and drained of potassium, cleaned, and sectioned.
Although there were spots in the liquid end condensing regions
on the inner surface of the capsule, these locations were not
associated with regions of high stress, Lower unisxial creep
strengths were obtained from capsule test data than were pre-
dicted by pretest and literature data. Equivalent uniaxial creep
strains of 7.4% in the liquid region and 5.4% in the condensing
region were calculated. The second reflux capsule test has
logged 1600 hours at 2050 ° F. and is still in progress. MW,R.
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N86-14788"# General Electric Co., Cincinnati, Ohio. Space
Power and Propulsion Section.
POTASSIUM CORROSION TEST LOOP OEVELOPMENT
Quarterly Pro_'es= Report No. S, 15 Apr.-15 Jul. 19(58
E E. Hoffman, ed 23Nov. 1965 50p refs
(Contract NAS3-2547)
(NASA-CR-54843) CFSTh HC $3.00/MF$0.50 CSCL 11F
Development of a prototype corrosion test loop for the
evaluation of refractory alloys in boiling and condensing potas-
sium environments which simulate projected space electric
power systems is reported. The prototype test consists of a
two*loop Cb-lZr facility: sodium will be heated by direct resist-
ance in the primary loop and will be used in a heat exchanger
to boil potassium in the secondary, corrosion test loop. Heat
rejection for condensation in the secondary loop will be ac-
complished by radiation in a high-vacuum environment to the
water cooled vacuum chamber. Purification of the alkali metals
for the prototype loop was performed. Checkout tests of the
prototype loop equipment and controls were conducted end
calibration of system instrumentation was completed prior to
increasing system temperatures and flows to the design con-
ditions. The results of the 5000-hour. 2000 = F refluxing po-
tassium capsule test to determine the compatibility of Mo-
TZM alloy in a Cb-lZr container indicate that no significant
corrosion problem exists in this system at temperatures equiv-
alent to those planned for the prototype loop test. M.R.W.
N66-15016# Naval Research Lab.. Washington. D.C.
NMR ANALYSIS OF MIXED PENTAERYTHRITOL, DI-
PENTAERYTHRITOL, AND 1,1,1-TRIMETHYLOLPROPANE
ESTERS
W. B Moniz and C F Poranski. Jr 19 Aug 1965 25 p refs
(NRL-6307; AD-621566) CFSTI: HC $1.00/MF$0.50
Benzene solutions of mixed pentaerythritol, dipentaery-
thritol, and 1.1.1-trimethylo!propane esters may be quantita-
tively assayed by proton NMR spectroscopy with an absolute
accuracy of = 5mole-% for each of the ester types. Higher
accuracies are possible if a calibration curve is used. Aver-
age acid chain length and the approximate degree of chain
branching are also obtained. The NMR method can be used for
monitoring base stocks, checking blend compositions, and de-
termining constancy of formulation of oils qualified under spe-
cification MIL-I.23699. NMR analyses of a group of commer-
cial esters and of several aircraft engine lubricant formulations
were made. Results were obtained on both the Varian A-60 and
HA-100 spectrometers, with comparable accuracy. The A-SO
is felt to be the preferred instrument, however, because its inte-
grals are simpler to process Author (TAB)
illustrated by the existence, at the fissure interface, of corrosion
products which can play the role of corners in the monocarbide
qrains. Author (NSA)
NB6-1r_D92# Union Carbide Nuclear Co., Oak Ridge. Tenn.
Y-12 Plant.
PRODUCTION-SIZE LATHE HYDROSTATIC COMPONENTS
P. J. Stager 21 May 1965 15 p Presented at the ASME
Spring Lubrication Symp., New York. 7-9 Jun, 1965
(Contract W-7405-ENG-26)
(Y-DA-921; Conf-650651-1) CFSTh HC $1.00/MF $0.50
Two lathe components using hydrostatic air bearings are
described: a hydrostatic boring bar and a production-size
spindle Porous graphite bearing pads are used in both compo-
nents. The accuracy and performance of the components are
discussed. N SA
N66-15186" # Aerojet-General Corp.. Azusa. Calif.
SNAP-8 MATERIALS REPORT FOR JULY-DECEMBER
1964
H. Derowand B. E. Farwell Jan. 1965 111 p refs Its Rept.-
2989
(Contract NAS5-417)
(NASA-CR-54718) CFSTh HC $4.00/MF $0.75 CSCL 18N
Progress is reported on the project to provide data to guide
the selection of materials for SNAP-8 system components and
of providing metallurgical assistance in the design, develop-
ment. fabrication, and testing of that system. Among the work
completed was the fabrication and testing of a prototype con-
denser tube-to-tube sheet joint sample representing the 0.5-
inch-diameter tube end. Also, analytical methods were estab-
lished for evaluating the lubricant-coolant fluid. These methods
includud gas chromatographic determination of isomer ratios
and volatile impurities, halogen analysis, and phenol analysis.
Creep rupture tests were conducted on welded and unwelded
9%Cr-1%Mo steel specimens to evaluate the gross creep rup-
ture strength efficiency of welds. The tests were run at 1325 = F
at two stress levels, 1600 and 2300 psi. The results indicate
that welding does not decrease the creep or creep rupture
strength of this material at 1325 ° F. The assembly and installa-
tion of the CL-4 was completed during the period. The design
and operating parameters of a hydrogen injector system for use
in CL-4 were also completed. Flat sheet refractory bimetal tube
material specimens were exposed to 1350 ° and 1450 = F in a
vacuum for 500. 1000. and 2500 hr to evaluate cross bond dif-
fusion effects. E.E.B.
N66-15087# Commissariat a I'Energie Atomique, Saclay
(France). Centre d'Etudes Nucleaires.
ATMOSPHERIC CORROSION OF URANIUM-CARBON AL-
LOYS [CORROSION ATMOSPHERIQUE DES ALLIAGES
URANIUM-CARBONE]
Piere Rousset and Andre Accary May 1965 47 p refs In
FRENCH
(CEA-R-2732) CFSTI: HC$200/MF$0.50
The corrosion of uranium-carbon alloys having composi-
tions close to that of the mono-cerbide was studied. It is shown
that the extent of the observed corrosion affects increases with
the water vapor content of the surrounding gas. and it was con-
cluded that the atmospheric corrosion of these alloys is due
essentially to the humidity of the air. the effect of the oxygen
being very slight at room temperature. Optimum conditions for
preserving U-C alloys are either a vacuum or a perfectly dry
argon atmosphere. The type of corrosion involved is one that
cracks under stress and is transgranular (it can also be inter-
granular in the case of substoichiometric alloys). Two hypotheses
for explaining this mechanism are proposed, one of which is
N66-1§241"# National Aeronautics and Space Administration.
Goddard Space Flight Center, Greenbelt, Md.
IN-FLIGHT TEST TO DETERMINE SPACE ENVIRON-
MENTAL EFFECTS ON FRICTION, WEAR, AND LUBRI-
CATION OF MATERIALS
Harold E. Evans and Edward J. Devine [1965] 15 p Presented
at the AIAA 2d Ann. Meeting and Tech. Display, San Francisco,
26-29 Jul. 1965 Submitted for Publication
(NASA-TM-X-54967) CFSTh HC$1.00/MF$0.50 CSCL 13H
Measurement of rolling and sliding friction and cold weld-
ing effects in orbit is the purpose of s proposed experiment
designed on a modular basis. The modules, which may be
combined as necessary to fit the final space and power avail-
able in the spacecraft include: (1) a bearing test module to test
eight instrument bearings under load and to measure torque
and time to failure; (2) one to three friction and wear test
modules to make measurements of six different combinations
of materials: and (3) a pressure transducer to measure total
pressure in the vicinity of the experiment. Several illustrations
of the modules are included. M W.R.
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N66-15243"# National Aeronautics and Space Administration
Lewis Research Center, Cleveland. Ohio
FLUORIDE SOLID LUBRICANTS FOR EXTREME TEM-
PERATURES AND CORROSIVE ENVIRONMENTS
HaroldE. Sliney. Thomas N. Strom, and Gordon P. Allen Wash-
ington, NASA. 1964 37 p refs Presented at the 20th Ann.
Meeting of the Am Soc of Lubrication Engr.. Detroit, 4-6 May
1965
(NASA-TM-X-52077) CFSTI: HC $2.00/MF$0.50 CSCL 11H
Fluorides of the alkali metals and the alkaline earth metals
have an interesting combination of properties that make them
promising candidates as solid lubricant materials for use at
high temperatures and in corrosive environments, They are
chemically inert *n strong oxidizing or reducing environments;
they are relatively soft and nonabrasive; and some of them.
such as CaF 2. have planes of perfect cleavage in their crystal
structure suggesting low shear strength and good friction
properties Thin. fused fluoride coatings (0.001 in.) were ap-
plied to nickel-chromium alloys by spraying water slurries of
the fluorides on the bearing surface, drying, then firing in a
hydrogen atmosphere Coatings of CsF2-LiF mixtures and of
CaF2-BsF 2 mixtures were effective as solid lubricants in
hydrogen to 1500 ° F and in air to 12OO ° F. CaF2-BsF 2 coatings
were effective solid lubricants in liquid sodium at 10OO ° F and
a sliding velocity of 2000 ft/min. Author
N66-15491"# National Aeronautics and Space Administration. °
Lewis Research Center. Cleveland. Ohio.
FRICTION, WEAR, AND ADHESION CHARACTERISTICS
OF TITANIUM-ALUMINUM ALLOYS iN VACUUM
Donald H. Buckleyand Robert L. Johnson Washington, NASA,
Jan. 1966 18p refs
(NASA-TN-D-3235) CFSTI: HC $1.00/MF $0.50 CSCL 11F
Friction. wear, and adhesion measurements were made in
vacuum (10 -_; "am Hg) of titanium-aluminum alloys con-
taining 11.16 an(= 21 weight percent aluminum Experiments
were conducted with a 3/16-inch-radius rider sliding on the
flat surface of a 2-1/2-inch-diameter disk specimen at loads
to 1500 grams. The disk was rotated to produce sliding
velocities to 750 centimeters per second. With increasing
addition of aluminum to titanium, an increase in lattice ratio
(c/a) for titanium occurred along with a decrease in friction.
wear, and adhesion. The increase in (c/a) lattice ratio with the
addition of aluminum to titanium occurred even though the
unit cell size decreased; these results are unlike those with
the addition of tin and oxygen to titanium. While titanium
exhibited an adhesion coefficient of 5.3, the titanium-aluminum
alloys exhibited adhesion characteristics which could be con-
sidered negligible. These alloys exhibited superior friction and
wear properties in vacuum compared with 52100 and 440-C
stainless than when sliding on themselves. Author
N66-15366*# SKF Industries. Inc, King of Prussia, Pa Re-
search Lab
SUPERSONIC TRANSPORT LUBRICATION SYSTEM
INVESTIGATION Second Semiannual Report
C G Hmgleyand L B Sibtey 20 Nov 1965 125p refs
(Contract NAS3-6267)
(NASA-CR-54312; SKF-AL65TO77) CFSTi: HC $400/MF
$1 00 CSCL131
/
Ball bearings and bellows face seals for use on_Vlach 3
a=rcraft gas turbine engine mainshafts, and suitable _'est rigs
to s_mulate engine operating conditions, have been manufac-,
lured and check-out testing conducted on all hardware and
test systems A development program is underway to deter-
mane the most suitable comb=nat=on of presently_available
materials and lubricants to permit operation of these bearings
and seals under typ=cal engine load and speed conditions at
the h=ghest possible ambient temperature above 600 °F with
the seals exposed to 1200°F air and a pressure differential of
100 psi Tests are conducted primarily using a nitrogen-
blanketed bearing chamber and lubricant system Test lubri-
cants are be,rig screened for their potential performance under
two different application techniques, namely. )el lubrication of
the bearings with circulating oil. and once-through lubrication
m the form of ot1 mist. Author
NINI-1U73"# General Electric Co., Cincinnati. Ohio. Space
Power and Propulsion Section.
ADVANCED REFRACTORY ALLOY CORROSION LOOP
PROGRAM Guartedy Progress Report No. 2, lS Jul-15 Dot.
lima
R, W. Harrison. ed. [1965] 31 p refs
(Contract NAS3-6474)
(NASA-CR-54845) CFSTI: HC $2,00/MF $0,50 CSCL 11F
Progress is reported on a program to fabricate. Operate
for 10000 hours, and evaluate a potassium corrosion test loop
constructed of T-111 alloy. The T-111 alloy was selected as
the containment alloy and Mo-TZC end Nb--132M alloys
were selected for inclusion in the turbine simulator. Revisions
in the prototype corrosion loop assembly drawings were made
based on experience gained in fabrication, installation, and
operation of the loop. Specifications for cleaning, welding, and
heat treating loop components are being prepared, R.N.A.
N66-15492" # National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
INFLUENCE OF ORIENTATION OF GRAINS IN TUNGSTEN
ON ITS FRICTION CHARACTERISTICS
Donald H. Buckley Washington, NASA. Jan. 1966 23 p refs
(NASA-TN-D-3238) CFSTh HC $1.O0/MF $0.50 CSCL 11F
The influence of crystallographic orientation on the friction
properties of tungsten was determined in both air and vacuum.
Friction measurements were made with a 3/S-inch oriented
sapphire ball sliding on a large grained tungsten disk, and
the orientation of each grain on the tungsten surface was
determined. The two sapphire orientations examined were
the (0001) plane. [1010] direction, and the (1010)plane,
[0001] direction, sliding on the tungsten surface. The sap-
phire ball was loaded against the disk with a 500-gram load.
The disk was then rotated to produce sliding velocities of 0.013
end 0.001 centimeter per second. The vacuum experiments
were conducted with electron-cleaned surfaces st 10 -10 mil-
limeter of mercury. The investigation indicates that tungsten
exhibits anisotropic friction properties. Friction characteristics
on different crystal planes in a particular direction did not
differ markedly; considerable differences in friction coefficient.
however, existed in changing crystallographic directions on
particular planes. Further, marked differences in friction were
observed with changes in crystallographic orientation of the
sapphire Friction decreased considerably when vacuum mess-
urements were repeated in air. Author
N66-15554# Sendia Corp.. Albuquerque, N, Max.
ION PLATING OF SPRF REACTOR PARTS Development
Report
D.M. MattoxandR. D. Blend Nov. 1966 21 p refs
(SC-DR-65-530) CFSTJ: $1.00
It has been found that SPRF reactor parts ere protected
from corrosion more effectively by an ion-plated coating of
aluminum than by an electroplated nickel coating. Extensive
detail is given on the technique of ion plating aluminum on the
reactor parts and on observations made during plating. Strip-
ping of the aluminum plating from several of the pieces showed
the probable existence of an aluminum-uranium intermetallic,
interracial layer formed during the deposition process. Some
possible improvements on the plating process are given based
on the experience gained in plating these parts. Author
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MSS-16667# Marina Engineering Lab.. Annapolis. Md.
STATE-OF-THE-ART SURVEY ON HOT CORROSION IN
MARINE GAS-TURBINE ENGINES
G. J Danek Mar. 1965 36 p refs
(MEL-32/65; AD-461181)
This summary describes a state-of-the-art survey of hot
corrosion problems which can sertously hmJt the suitability
of gas-turbine engines for marine propulsion systems. Cata-
strophic attack of nickel- and cobalt-base superalloys at tem-
peratures above 1550 °Fis attributed to the action of a molten
slag that forms by the reaction of ingested sea salt and sul-
fur contained m the fuel. A general lack of agreement was
found to exist among investigators on the mechanisms of sul-
fidat_on corrosion, methods of sorting and screening materials.
resistance of specific materials to attack, and proposed solu-
tions to the problem Nevertheless. the collected information
provrded valuable guidance m formulating the Navy's Marine
Gas-Turbine Alloy Development Program. A description
of this program and specifications selected for standardized
equipment to evaluate sulfldation resistance are presented.
Author (TAB)
N66-15815"_ Pratt and Wmtney Alrcratt+ West P'atm Ueacn+
Fla Florida Research and Development Center
RESEARCH AND DEVELOPMENT OF MATERIALS FOR
USE AS LUBRICANTS IN A LIQUID HYDROGEN EN-
VIRONMENT Final Report, Jul. 1964-Nov. 1965
W H RempeandW E Young 29 Oct 1965 69p
(Contract NAS8-11537)
(NASA-CR-69569;PWA-FR-1602) CFSTI:HC$300/MF$0.75
CSCL 13H
The ob}ect_ve of the program was to develop materials
for use as lubricants in rolling-element bearings operating in
a liquid hydrogen environment at DN levels up to 4+0 X 106
mm-rpm In the first phase, the results of which were pre-
v=ous!y rcported. !0 canal:date lubricant mater_a!s were selected
and evaiuated m a ball-plate test apparatus. In the second
phase, 10 additional materials were evaluated, and from the
20 candidates, the four most promising were selected for
testing m actual 80-ram bearings at speeds up to 50000 rpm.
Author
N66-15921# United Kingdom Atomic Energy Authority. Her-
well (England). Chemistry Div.
STRESS CORROSION OF IRRADIATED STAINLESS
STEELS
M. J, Davies. D. A. Landsman. and W. E. Seddon Aug. 1965
21 p refs
(AERE-R-5014) HMSO: 2s6d
Fully annealed specimens of Type-316 stainless steel
and of a 20 Cr-25 Ni-Nb-stabilized stainless steel were sub-
jected to stress corrosion tests in boiling 42% MgCI 2 solution:
identical specimens were exposed to the same test after re-
ceiving doses of fast neutrons up to 2 X 1020
n.cm -2. Irradiation of the Type-316 steel greatly increased
its susceptibility to stress corrosion cracking at low stress
levels, but the 20-25-Nb steel was immune to cracking in
both irradiated and unirradiated conditions. It is proposed
that the effect on the Type-316 steel is due to fast neutron
radiation damage in the oxide film on the metal. Author
NSS-1S01MI'# National Aeronautics end Space Administration.
Lewis Research Canter, Cleveland. Ohio.
EVALUATION OF IMPREGNATED LUBRICANTS IN BALL-
BEARING RETAINERS AT 10 -I TORR
L Dale Smith. Dean C Glenn. and Herbert W. Scibbe Wash-
ington. NASA. Feb. 1966 21 p refs
(NASA-TN-D-3259) CFSTI: HC $1.00/MF $0.50 CSCL 131
Four liquid lubricants, a polyphenyl ether, polysiloxane, a
sebaoate, and a high-viscosity mineral oil, were evaluated as
lubricating impregnants in cotton-cloth phenolic retainers of
20-millimeter-bore ball bearings operating in a vacuum of
10 -8 torr The effect of the cloth weave on the lubricating ef-
fectiveness of the best of the lubricants was also studied. The
test bearings were run at 3550 rpm under axial loads of 50 to
100 pounds (22.7 to 45.4 kg) for 1 hour. or until the torque
exceeded and remained above 20 inch-ounces (14.1 cm-N)+
Although none of the lubricants provided good lubrication
in the vacuum environment of this system, the most accepta-
ble lubricant was the mineral oil. It provided the lowest torque
levels and torque roughness and carried the maximum load
for the full duration of the test. High initial torques occurred
frequently with ell of the lubricants, which indicated inade-
quate lubrication during the initial part of the run. Comparing
bearing performance obtained with only impregnated retainers
to that obtained with both impregnated retainers and pre-
lubrication showed that the impregnated retainers used did
not feed the lubricant fast enough to provide good lubrication
at the condition= of this investigation. In additional tests with
the high-viscosity mineral oil, varying the weave of cloth in
the retainer produced no significant improvements in the bear-
ing torque. Author
N66-16158"# National Aeronautics and Space Administration
Marshall Space Flight Center. Huntsville, Ala,
SIMULATION OF THE J-Z ENGINE GIMBAL BEARING
K. E. Demorestand K.W Wilks 20 Jan, 1966 23p refs
(NASA-TM-X-53379) CFSTI: HC $1.00/MF $0.50 CSCL 11H
A test apparatus, designed to simulate the operation of the
J-2 engine gimbal system, was used to test the J-2 gimbal
lubricant at atmospheric pressure, at 10 -6 mm of Hg. and over
a wide range of temperatures. The currently specified gimbal
lubricant. Fabroid consists of woven glass and Teflon fibers
bound together with a phenolic resin. The Fabroid lubricant
provided a low and constant coefficient of friction both at atmos-
pheric pressure and at 10 -8 mm of Hg at loads to 25000 Dsi
as long as the ambient temperature remained constant, How-
ever. the coefficient of friction of Fabroid was shown to be
temperature dependent, increasing sharply with reducing tem-
peratures. Although no experimental evidence indicated any
degradation, the lubricating characteristics of Fabroid under
high bearing loads had a tendency to fray and shed fibrous
material. Author
N66-16193"# Materials Research Lab., Inc.. Richton Park,
Ill,
ELEVATED TEMPERATURE STRESS CORROSION OF
HIGH STRENGTH SHEET MATERIALS IN THE PRES-
ENCE OF STRESS CONCENTRATIONS Final Report
E. J, Ripling, R+ L. Kirchner. R P+ O'Shea, and R. G. Lingwall
Nov. 1965 47 p refs
(Contract NASr-50)
(NASA-CR-69851) CFSTh HC $2.00/MF $0.50 CSCL 11F
CONTENTS:
1, THE DIFFUSION OF CORROSION PRODUCTS IN
HOT SALT STRESS-CORROSION CRACKING OF TITANIUM
p 2-19 refs (See N66-16194 07-17)
2. ELECTROCHEMICAL ASPECTS OF HOT SOLID
SALT STRESS CORROSION CRACKING OF TITANIUM
BASE ALLOY p20-35 refs (See N66-16195 07-17) '
3. MISCELLANEOUS EXPERIMENTS p 36-39
N66-16194" Materials Research Lab., Inc., Richton Park. Ill.
THE DIFFUSION OF CORROSION PRODUCTS IN HOT
SALT STRESS-CORROSION CRACKING OF TITANIUM
In its Elevated Temp. Stress C(_rrosion of High Strength Sheet
Mater. in the Presence of Stress Concentrations Nov. 1965
p 2-19 refs (See N66-16193 07-17) CFSTh HC $2.00/MF
$0.50
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An experimental technique is descr)bed for separating the
gaseous, liquid and solid reaction products generated by the
hot salt corrosion of titanium. By use of this procedure, it is
shown that the product that causes cracking is not a gas, and
hence would not be expected to be washed away by a fast mov-
ing air stream in service Author
N66-16195" Materials Research Lab. Inc. Richton Park, Ill
ELECTROCHEMICAL ASPECTS OF HOT SOLID SALT
STRESS CORROSION CRACKING OF TITANIUM BASE
ALLOY
Inits Elevated Temp. Stress Corrosion of High Strength Sheet
Mater in the Presence of Stress Concentrations Nov 1965
_p 20-35 refs (See N66-1619307-17) CFSTI: HC$200/MF
$0,50
It is shown that the corrosion of titanium in the presence
of hot solid salt occursd.e to an oxygen differenti._I coll Crack-
ing always occurs at the cathode of this cell, and the cracking
can be prevented by impressing an anodic current on the
stressed specimens. Author
N66-1630§*# Oak Ridge National Lab., Tenn.
SNAP-8 CORROSION PROGRAM Summary Report
W.R. Huntleyetal Dec. 1965 223p refs
(NASA Order C-220-A; Contract W-7405-ENG-26)
(NASA-CR-69822;ORNL-3898) CFSTI: HC $6.00/MF $1,25
CSCL 18N
To investigate the compatibility of the structural materials
and NaK coolant in the SNAP-8 primary coolant circuit, a cor-
rosion loop program was undertaken which used reduced-scale
forced-flow loops that closely simulated the actual system.
Loop design was primarily a chromized Hastelloy N heated sec-
tion and Croloy 9M heat exchanger section connected by stain-
less steel, Eleven loop experiments were completed which ac-
cumulated about 25000 hr of operation at design conditions,
In addition to an oxide break, plugging-indicator breaks
were observed at 800 to 1100 ° F end 400 to 6000 F; the first
is believed to be due to argon and the precipitate in the second
was not identified. A third plugging curve break was consistent
with the cold-trap operating temperature and represented the
design oxide level, Control of oxygen level varied with loop
conditions. Studies indicate that loop exposures cause de-
velopment of carbide and sigma phases, Additions of hydrogen
to the NaK produce no detrimental effects, and the addition
of 1 to 4 atm % lithium considerably diminishes the hydrogen
activity. M.W.R.
NSE.16461# Bureau of Mines, College Park, Md.
CORROSION PROPERTIES OF MOLYBDENUM. TUNG-
$TEN, VANADIUM, AND SOME VANADIUM ALLOYS
Walter L Acherman, J. P. Carter, C, B. Kenahan, and David
Schlain 1966 73 p refs
(BM-RI-6715)
Molybdenum, tungsten, and vanadium were found by the
Bureau of Mines to possess generally superior chemical and
galvanic corrosion properties in many aqueous corrosion
medie at temperatures up to the boiling point, The corrosion
resistance of vanadium in certain solutions was further im-
proved by alloying it with such metals as columbium, tantalum,
end titanium. Tungsten was susceptible to a type of crevice
corrosion in mercuric chloride solutions, but no other instances
of crevice corrosion were encountered. With few exceptions,
molybdenum, tungsten, end vanadium were not adversely af-
fected when coupled with dissimilar metals in galvanic corro-
sion experiments; in some cases one or both members of e
couple were protected by contact. When exposed to aqueous
ammonia spray at 60°C, all three metals were moderately
attacked, but they were resistant in spray environments of
substitute ocean water and ammonium dihydrogen phosphate.
Author
N66-16581# Bureau of Mines. Pittsburgh. Pa Pittsburgh
Coal Research Center.
ANALYSIS OF LIGHT OILS FROM FLUIDIZED CARBON-
IZATION
J, G. Waiters and C. Ortuglio 1966 34 p refs
(SM-RI-6709)
Analyses of light oils produced from the fluidized carbon-
ization of coal at 485 ° . 550 ° . 600 °. and B60°C are presented
Tar vapors from 485°C fluidized carbonization were thermally
treated at 600 °, 700 °. and 800°C, and the analyses of light oils
produced by this treatment are also presented, Procedures
were developed for analysis of coal carbonization light oil by
gas chromatography to permit a more defimtive analysis than
can be obtained by the conventional distillation procedure. An
increase in low-boiling olefins, benzene, and toluene, e de-
crease in low-boiling paraffins, and little change in the re-
mainder of the aromatics was observed with increased tem-
perature of carbonization. Author
N66-16688"# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio
FRICTION AND WEAR CHARACTERISTICS OF POLY-
IMIDE AND FILLED POLYIMIDE COMPOSITIONS IN
VACUUM (10 -10 mm H E)
Donald H Buckley Washington. NASA, Feb 1966 13 p refs
(NASA-TN-D-3261) CFSTI: HC $100/MF $050 CSCL 11D
The friction and wear characteristics of polyimide and filled
polyimide compositions were examined in a vacuum enwron-
ment (10 -10 mm Hg). Copper-filled (to 50 weight percent)
compositions as well as graphite- and molybdenum-disulfide-
filled compositions were studied. Friction end wear experiments
were conducted with a 3 IS-inch-radius hemispherical rider
sliding on a flat disk, which was rotated to produce sliding
speeds to 1600 feet per minute The polyimide was loaded
against the disk (various metals) under a load of 1000 grams
The results of the investigation indicate that, to obtain effec-
tive lubrication (low friction and wear), a transfer of the poly-
imide film to the mating surface must be achieved In its ab-
sence, high friction occurred with all polyimide materials.
With copper addition, a mimmum in wear rate was obtained at
30 weight percent copper Both friction and wear increased
with the addition of graphite as a filler to the polyimide With
the addition of molybdenum disulfide, marked decreases in
both friction and wear occurred. Author
N66-16738# Naval Research Lab. Washington, D C
FACTORS AFFECTING THE ICING RESISTANCE OF
LUBRICANTS FOR AIRCRAFT ORDNANCE Final Report
H. R. Bakerand R. N. Bolster 21 Oct 1965 38p refs
(NRL-6329:AD-624594) CFSTI: HC $2.00/MF $0.50
Recent samples of the all-weather semifluid lubricant
for aircraft ordnance, both from manufacturers and from
Navy stocks, have failed to meet the cold-sweat-cold gun fir-
ing test required by Military Specification MIL-L-19701 (NOrd)
These failures were due to ice adhesion attendant on the poor
Water resistance of the lubricants. The probable cause of the
loss in water resistance was the presence in the lithium
stearate thickener of surface-active impurities such as sodium
Soaps and soaps of myristic and oleic acids These impurittes
Can be detected by measurements of surface tension lower-
ing. It is probable that the water resistance of other lithium
Stearate thickened greases are also affected by these Jm-
Purities The investigation established that variations in raw
n'_aterials other than the soap were not major contributors
6O
• N66-17441
to the difficulties encountered. A lubricant of altered formu-
lation has been developed and shown to be superior to the
original lubricant. Variations *n the 'consistency of the im-
proved lubricant over a wide temperature range were found
to be much tess than those of the original lubricant. Resist-
ance to water and to ice adhesion are increased. This mate-
riat has successfut(y lubricated the Mk 12 machine gun
equipped with the Mk 7 penumatic feeder under ambient
temperature and cold-sweat-cold conditions This formula-
tion retains all of the useful properties of the original lubri-
cant, such as compatibility with MIL-P-5516 oil-resistant
rubber, resistance to evaporation loss. corrosion inhibition,
and antiwear protection Author (TAB)
N66-16816# Air Force Systems Command. Wright-Patterson
AFB, Ohio, Foreign Technology Div.
PECULIARITIES OF CREATION OF HEAT-RESISTANT
FRICTIONAL MATERIALS
G. A, Georgiyevskiy 18 Nov, 1965 30 p refs Transl. into
ENGLISH from the book "Povysheniye Effektivnosti Tormo-
znvkh Ustrov_v Svoystva _',;ki=;v,,,,vkh ;v_,ateF;alGv '' Mo_cc,'-,'.
Akad Nauk. 1959 p93-109
(FTD-MT-64-463; AD-624760) CFSTh HC $2,00/M F $0.50
Principles of creation of frictional materials for work at
high temperatures and pressures reduce to the following', use
the friction series and series of wear-resistance to make the
selection of friction ingredients', with this the thermal con-
ductions and the influence of ingredients on counterbody of
the friction pair should be taken into account. The binder
should be heat-resistant, should preserve good elastic proper-
ties at high temperatures, and also should possess the ability
to form coke-like products with good mechanical properties.
The binder should have high adhesional properties. The con-
,an, nf nrg=nlt, hinrl;,_n shou!d hA minimHm; this favors aooli-
cation of ingredients with little developed active surface. In-
crease and stabilization of coefficient of friction can be attained
by: (a) introduction of oxidizers, promoting a lowering of the
formation of liquid products of destruction and retaining the
reduction of reactors: (b) additional heat treatment of friction
material at a temperature of 400-600 degrees without an
oxidizing medium, Every recommendation should be carried
out in such a manner as to ensure the creation of frictional
layer as a result of the use of heat emitted during braking.
Author (TAB)
N66-!71!9# Naval Civil Engineering Lab., Port Hueneme,
Calif.
POTENTIOSTATIC CORROSION STUDIES OF IRON,
TYPE-304 AND TYPE-321 STAINLESS STEEL Technical
Report, Jun. 1964--May 1965
HowardA, Porte Dec, 1965 40p refs
(R423;AD-624269) CFSTI: HC$200/MF$0.50
Important in the control and prevention of corrosion,
electrochemical characteristics of iron and two types of stain-
less steel in various electrolyte systems were investigated as
part of e !Drip-range study of the mechanisms of the electro-
chemical and physical transformations that occur at elec-
trode-electrolyte interfaces, The anodic potentiostatio polari-
zation of iron was investigated in deaerated 1N sulfuric acid,
deaarated and aerated borate buffer solution (pH 8,4), and
in deaerated and aerated seawater. The effects of poten-
tial rate change and chloride ion concentration on polarization
characteristics were studied in the borate buffer and sulfuric
acid solutions. Polarization curves were determined for Type-
321 stainless steel in deaerated 1N sulfuric acid and in de-
aerated borate buffer: the effect of chloride ion concentration
was studied in both solutions. Polarization experiments were
performed on Type-304 stainless steel in deaerated 1N sul-
furic acid; the effect of cathodic pretreatment was studied.
Electrochemical polarization curves have proved to be useful
in predicting which of a group of alloys would be the most
corrosion resistant in a particular environment. Author (TAB)
N66-17358*# National Aeronautics and Space Administration.
Washington, D.C.
BIBLIOGRAPHY ON SOLID LUBRICANTS, WITH INDEXES
Feb. 1966 34 p
(NASA-SP-5037) CFSTh HC $1.00/MF $0.50 CSCL 11H
An annotated bibliography from the collections of TPA,
STAR, and IAA entries, covering the years 1962 to 1964, de-
signed to assess and identify literature on the applications and
uses of solid lubricants is presented. A subject index and per-
sonal author index are included. LS.
N66-17405# United Nuclear Corp., White Plains, N. Y.
SODIUM TECHNOLOGY
KurtGoldmann and Bertram Minushkin /n Argonne Natl. Lab.
ReactorTechnol. Jan. 1966 p321-425 refs (See N66-17404
08-22) CFSTI: $4.50
Sodium technology developed in conjunction with
th_ de._ign construction, and ooeration of liquid-metal-cooled
reactor plants is reviewed, These power plants have an in-
herent capability of producing steam in the 500 ° to 900 = F
range with maximum liquid-metal temperatures of 600 ° to
1000 = F, Also. the state-of-the-art of sodium technology is
reviewed for the next-generation of power plants which are
proiected to have a capability of producing steam at 1050 = F
with maximum liquid-metal temperatures of 1200 = to 1300 = F.
Materials selection, corrosion, control of sodium purity,
and the experience gained in these areas with operating plants
are examined in detail and other aspects of sodium technology
such as sodium components, safe handling procedures, and
heat transfer are briefly summarized. E.E,B.
N86.17440# Defense Dept., Washington, D. C. 0ffice of the
Director of Defense Research and Engineering.
PROCEEDINGS OF AEROSPACE SYMPOSIUM ON LUBRI-
CATING TECHNIQUEB AND DESIGN ITUDIEI OF BIIAR-
INGS AND GEARS FOR AN ORBITAL MANNED SPACE
LABORATORY
[1965] 63 p refs Syrup. held in Detroit, 7 May 1965 Spon-
sored by DOD and Am. Soc. of Lubrication Engr.
(A0-623336) CFSTh HC $3.00/MF $0.75
CONTENTS:
1. FLUID LUBRICATION OF DOOR ACTIVATORS FOR
MANNED ORBITAL SPACE STATION F.J. Ctsuss (Lock-
heed Missiles and Space Co.) p 3-4 ref (See N66-17441 08-15)
2. FLUID SEALS J.W. Abar (Crane Packing Co.) p 5-8
(See N66-17442 08-15)
3. LUBRICATING DOOR ACTIVATORS ON A MANNED
ORBITAL SPACE STATION USING ONLY SOLID LUBRI-
CANTS V. Hopkins, R. Hubbell, M. Campbell, and R Schroeder
(Midwest Res. Inst.) p 9-24 refs (See N66-17443 08-15)
4. USE OF MECHANICAL TRANSFER SYSTEMS A.S.
Irwin (Marlin-Rockwell Corp.) p 25-29 (See N66-17444
08-15)
5. TRANSMITTING MOTION THROUGH A VACUUM
WALL R. $. Christie (Princeton Univ.) p 30-43 (See N66-
17445 06-15)
6. DISCUSSION p45-58
N66-17441 Lockheed Missiles and Space Co.. Sunnyvale,
Calif. Material Sciences Lab.
FLUID LUBRICATION OF DOOR ACTIVATORS FOR MANNED
ORBITAL SPACE STATION
Francis J. Claus$ /n Defense Dept. Proc. of Aerospace Syrup.
[1965] p3-4 refs (SeeN65-1744008-15) CFSTI: HC $3.00/
MF $0.75
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The hypothetical door mechanism of a MOL was studied for
its performance with various lubricants, The system was
seDaratedinto area #1 including all parts from the drive motor
up. and area #2 included the pinion gear and all parts of the
telescoping rack. Oil and greases was found most desirable for
lubrication in area #1, whereas bonded molybdenum disulfide
film and self-lubricating composite materials were preferable
to oils and greases in area #2. G.G.
N66-17443 Midwest Research Inst., Kansas City, Me.
LUBRICATING DOOR ACTIVATORS ON A MANNED ORBITAL
SPACE STATION USING ONLY SOLID LUBRICANTS
Vern Hopkins, Ron Hubbell, Mahlon Campbell, and Roger
Schroeder In Defense Dept, Prec. of Aerospace Syrup. [1965]
p9-24 refs (See N66-17440 08-15) CFSTI: HC $3.00/MF
S0.75
This paper presents an approach to the use of solid lubrica-
tion on door activators in a hypothetical manned orbital space
station. A design configuration for a worm-gear activator me-
chanism is given, and types of lubricants and lubricating methods
for the individual components are discussed, Author
N66o17633# Ohio State Univ. Research Foundation, Colum-
bus, Dept. of Metallurgical Engineering.
A STUDY OF THE MECHANISM OF STRESS CORROSION
CRACKING IN THE IRON-NICKEL-CHROMIUM ALLOY
SYSTEM Quarterly Report, 17 Mar.-16 Jun. 1966
R. W, Staehle. F H, Beck. M, G. Fontana, and J, P. Hirth
9Jul. 1965 43p ref
(Contract AT( 11 - 1)- 1319)
(COO-1319-27) CFSTI: HC$2,00/MF$0,50
The addition of 17 different elements as fourth-compo-
nents in the Cr-Fe-Ni alloy system caused stress-corrosion
cracking in all cases. Tests in combinations of water, chloride.
and oxygen It 800 °F indicate that both chloride and oxygen
are necessary for accelerated surface attack. Tensile proper-
ties were determined from room temperature to 1200°F for
=elected alloys, An increase in strength with increasing
chromium content was noted, Electron micrographs of oxide
films revealed a distinct difference between those on low-
and high-nickel alloys. NSA
N66-17611# Library of Congress. Washington. D, C. Aero-
space Information Div.
CURRENT INFORMATION ON FUELS AND LUBRICANTS
Surveys of Soviet-Bloc Scientific end Technical Literature
12 May 1964 13 p refs Compilation of Abstracts Its Rept.-
3O
(AID-U-64-37; AD-623248) CFSTI: HC $1,00/MF $0.50
A review consisting of extracts, summaries, abstracts, and
comments is given of Soviet developments in lubricants and
fuels. In the study of liquid metal lubricants, the corrosiveness,
hygroscopicity, and antiwear properties of a series of inorganic
salts in their mixtures were investigated. Chlorides and bromides
are reported to possess the best antiwear properties. Also
mentioned were: (I) the receptivity of base oils to additives:
(2) the suitability of liquid polysiloxsnes as fluid bases in high
temperature greases; Bnd (3) the effects of sulfur and dichloro-
amine 8 additives on base oils. In the study of diesel fuels and
gasolines, the effect of carbamide dewaxing on hydrofined end
unhydrofined oils was determined, Also. the conditions were
determined under which dawaxing could take place without
loss of ¢arbsmide activity. Finally. a method for the systematic
analysis of microcontaminants in jet fuels is outlined, D,T.
N66-17864# Grumman Aircraft Engineering Corp. Bethpage.
N Y. Research Dept
FRICTION AND WEAR BETWEEN UNLUBRICATED METAL
AND NONMETAL SURFACES
William Wolkowitz and Barry E Ranish Sep. 1964 51 p refs
(RM-239: A0-475570)
An investigation has been made of the friction and wear"
characteristics of metal-to-metal and metal-to-non metal
couples The metals used were SAE 4620 and 1018 steel.
and 7075-T6 and 2014-T6 aluminum alloy: the nonmetals
were _gneous rocks, i e, rhyolite and basalt Tests were made
=n air, vacuum, and argon Both constant loading and con-
tinuously increasing loading were used Two kinds of motion
were employed--continuous and oscillatory sliding The
continuous sliding tests were conducted on a modlf=ed Alpha-
Molykote friction tester at two speeds--4.5 and 260 ft/
minute The osc_lJatory shd_ng tests were made on a Grum-
man designed and budt, ultrahgh vacuum fr_ct_on tester at
speeds ranging from 0 33 to 60 ft/minute. Author (TAB)
N66-17717" National Aeronautics and Space Administration
Marshall Space Flight Center. Huntsville. Ale
DRY FILM LUBRICANTS
J. E. Kingsbury and E. C, Mc Kannan In its Symp. on Technol
Status and Trends 1966 p 101-104 refs (See N66-17706)
08-15) GPO: HC$1.50;CFSTI: MF$1.25
The stimulus for the development of dry film lubricants
was provided by the unsatisfactory condition created when
commercial liquid lubricants were exposed to the multiple
environs of space• In the search for a satisfactory solution to
lubrication in space, dry films were investigated, The dry film
lubrication concept has proven most desirable for space, and a
natural fallout is the potential shown by such films for con-
sumer item application. On the acceptance that the coefficient
of friction of dry films is not equivalent to that of a liquid
lubricant under ideal conditions, this paper discusses how the
ideal condition for liquid lubrication is rarely achieved in prac-
tical applications• Comparisons are made between the per-
formance of dry film and liquid lubricants as s function of
temperature, environmental pressure, and life Furthermore,
consideration is given to the comparative costs of liquid versus
dry film lubricants to show the practicality and desirability of
dry film lubrication to consumer items. Author
NINI-1777|# Joint Publications Research Service, Washing-
ton, D, C
ZIRCONIUM AND ITS ALLOYS
11 Oct. 1885 36 p refs Transl, into ENGLISH from Russian
periodicals
(JPRS-32341; TT-66-32831) CFSTh $2.00
CONTENTS:
1. VISCOSITY OF LIQUID ZIRCONIUM V, P. Yelyutin.
M. A. Maurakh. and I. A. Pan'key p 1-7 refs (Sea N66-17780
08-17)
2, OXIDATION OF BINARY ALLOYS I. N, Frsntsevich
and R. F. Voytovich p 8-16 (See N66-17781 08-17)
3. PREPARATION OF ZIRCONIUM BORIOE ALLOYS
WITH MOLYBDENUM DISILICIDE AND DETERMINATION
OF CERTAIN PROPERTIES OF THESE ALLOYS M. A, Kuzen-
kova and P, S. Kislyy p 17-23 refs (See N66-17782
08-17)
4, CORROSION OF ZIRCONIUM IN THE ALKALINE
METAL CHLORIDE MELT V. P. Volodin, I. N, Ozlryenaya. and
M. V. Smirnov p 24--31 refs (See N88-17783 08-17)
NB6-17783 Joint Publications Research Service, Washing-
ton. D. C.
CORROSION OF ZIRCONIUM IN THE ALKALINE METAL
CHLORIDE MELT
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oV. P. Volodin. I. N Ozeryanaya, and M. V. Smirnov In its
Zirconium endlts Alloys 11 Oct. 1965 p 24-31 refs Transl.
into ENGLISH from Elektrokhimiya Rasplevlennykh Solevykh
i Tverdykh Elektrolitov--Trudy Institute Elektrokhimii (Sver-
dlovsk, USSR),no, 6, 1965 p 87-91 (See N66-1777908-17)
CFSTI: $2.00
Results ere presented of a study on the corrosion of zir-
conium in the molten equimolar mixture of potassium end
sodium chlorides in relation to the temperature with the
possible minimum inlet of oxidants. The research was per-
formed by three methods: (1) the direct determination of the
corrosion rate of zirconium according to the weight loss of
the sample and the data of the melt chemical analysis; (2)
by the computation of the corrosion current from the values
of the equilibrium potential; and (3) according to the changes
of anodic polarization. The temperature relationship of the
zirconium equilibrium potential was found. It is shown that
within the limits of possible experimental errors, the corrosion
rate determined by the direct method conforms well with the
corrosion rate computed from the values of equilibrium poten-
tials and according to the anodic polarization curves. R.N.A.
N66-17856# Compagnie des Ateliers et Forges de la Loire,
Paris (France). Dept, des Recherches.
]MECHANICAL PROPERTIES OF STEELS] Quarterly Report
No. 2, Jen.-Apr. 1965
[1965) 43p ref Transl into ENGLISH from the FRENCH
(Contract EURATOM-033-64-9 TEEF (RD))
(EURAEC-1397;EUR-2356) CFSTh HC$200/MF$0.75
The mechanical properties at room temperature, the
stress-corrosion in 42% MgCI 2 solutions, and the stress-cor-
rosion in MgCI2-NaCI solutions as a function of pH were
measured. The addition of silicon to the austenitic and austsno-
ferritic steels increased the yield strengths and the stress-cor-
slon resistance to boiling _v_gCi 2. NSA
N66-18080# MetaalinstituutTNO, Delft (Netherlands).
ANALYSIS OF A CORRODED STEEL SUPPORTING PLATE
USING AN ELECTRON MICROSCOPE [ONDERZOEK VAN
EEN GECORRODEERDE STEUNPLAAT MET BEHULP VAN
DE ELECTRON ENMICROSCOOP]
J.M. Nijpjesand H, B, Zeedijk 28 Oct. 1985 10 p In DUTCH
(M65-933; TDCK-43809) CFSTI: HC $1.00/MF$0.50
An electron microscope was used to study the products
found in the matrix and on the surface of a steel supporting
plate, and results of the qualitative analysis are presented. Data
indicate that the corrosion products consist of a complex oxide,
with the corrosion layer containing mostly Fe and Ni and. as
minor components. Cr and V. The carbides in the supporting
plate and in the basic materials are identified as Cr23 and C 8.
Findings also show that the carbides are large in the support-
ing plate, and flat in the basic material where the carbides
appear mainly on the edges of the disks. Transl: by J.O.
N66-18172°# National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.
DRAG AND WEAR CHARACTERISTICS OF VARIOUS SKID
MATERIALS ON DISSIMILAR LAKEBED SURFACES DURING
THE SLIDEOUT OF THE X.15 AIRPLANE
Ronald J. Wilson Washington, NASA,,Mar. 1966 28 p refs
(NASA-TN-D-3331) CFSTh HC$0.40/MF $0.50 CSCL01C
An investigation was made to determine the coefficients of
friction and the wear characteristics for X-15 landing-gear
skids of various materials. Data are presented for skids made
of 4130 steel, with and without cermet coating, and Inconel X
for several lakebed.surfece conditions. The mean coefficient of
friction on a dry-hard surface was found to be 0.30 for 4130
steel skids, 0,36 for 4130 steel skids with cermet coating, and
N66-18416
0.35 for Inconel X skids, The mean coefficient of friction for
the cermet-coated skids on a soft surface was 0.46; forEnconel
X skids on e damp surface the mean value was 0.25, Flight
data ere compared with experimental ground-tow test data on
natural end simulated lakebed surfaces. Also included is the
variation of skid wear with slideout distance. Author
NS6-18181"# General Electric Co., Schenectady, N. Y. Ad-
vanced Technology Labs.
EVALUATION OF THIN WALL SPACECRAFT ELECTRICAL
WIRING. VOLUME I1: TEST RESULTS AND FACILITIES
Technical Report No. 1
LJ. Friscoand K.N. Mathes 28Jul. 1965 204p
(Contract NAS9-4549)
(NASA-CR-65233) CFSTI: HC $6.00/MF $1.25 CSCL 13H
Results of insulation resistance measurements on spools
of wire immersed in wet oxygen are given for 1 minute and 5
minute electrification times. One specimen of each wire sample
was also tested extensively at the end of the 3-day immersion
to determine its resistance versus time of voltage application
char_cteri_ti_,¢ and to find dielectric losses at very low fre-
quencies. Insulation resistance measurements on cabled, aged
wires exposed to abrasion, radiation, offgessing in oxygen, etc.,
showed excellent agreement among specimens of the same
wires. In general, taped wire constructions produced decreased
insulation resistance, while extruded wires remained unaffected.
G.G.
NGS-lS224# Battelle Memorial Inst., Columbus, Ohio.
CORROSION PROTECTION OF THE HYDROFLUORINATOR
BY AN INERT GAS SPARGE
P. D. Miller, L, K. Metson, end E. F. Stephan 5 Feb. 1965
20 p
(Contract W-7405- E N G-92)
(BMI-X-329)
Several experiments were conducted to determine if an
inert gas sparge just below the surface of the liquid would
reduce the severe attack at the interface by diluting the HF
in this area. In these experiments, the 52-37-11 mole,%
NeF-LiF-ZrF 4 salt with HF sparge was used at 650°C in
4-inch Hastelloy B and 2-inch INOR-8 containers with INOR-8
corrosion specimens. It was concluded that argon end helium
sparge gases definitly reduced corrosion, but the data were
inconsistent. Gas flow patterns and other variables may have
an effect on the corrosion inhibition. NSA
N66-18290# Los Alamos Scientific Lab., N. Max.
HIGH-TEMPERATURE COMPATIBILITY TILTING OF
MOLTEN PLUTONIUM FUEL-CONTAINER IYSTIMI
R. L. Andelin [1985] 5 p refs Presented at the 13th Conf.
on Remote Systems Technol., Washington, D. C.
(Contract W-7405- EN G-36)
(LA-DC-7316;CONF-651101-28) CFSTh HC $1.00/MF $0.50
The linear relation of Ta capsule lifetime versus tem-
perature obtained for capsules containing Pu and Ca-stabilized
Pu-2.5 wt% Fe fuels implies e constant failure mechanism
with temperature. The capsules containing Pu had a much
shorter lifetime. Cerburization of the Te capsule retarded the Pu
intergrenuler penetration. No difference was observed when
using high-purity Na(<l ppM 02 ) or high vacuum (1 × 10 -Ttorr)
as external capsule environments during testing. NSA
N66-18416# AtomicWeeponsReseerch Establishment. Alder-
maston (England).
URANIUM CORROSION STUDIES. PART 2: THE RATE OF
REACTION OF POLISHED URANIUM AND WATER VAPOUR
AT VARIOUS TEMPERATURES
63
N66-18493
J.H. Grimes and J. R. Morris Sep. 1965 27p refs
(AWRE-O-68/65) HMSO: 3s 3d
The rate of reaction of uranium and water vapor has
been determined st temperatures in the range 30 ° to 80 = C. An
activation energy of 9 kcsl/g mole has been derived. Compari-
sons ere made between the rate of corrosion of uranium found
by the measurement of oxide film growth and that found by
other methods. Author
N66-18493# BureauofYardssnd Docks. Pearl Harbor. Hawaii.
Pacific Div.
THE OCCURRENCE AND PREVENTION OF CORROSION
Willard E. Edwards Dec. 1965 11 p
(AD-825900) CFSTI'. HC $1.00/MF $0.50
The best time to provide protection against corrosion
is during the planning, design, and construction stages. This
is done through the proper choice of both materials and con-
struction methods Coatings and cathodic protection of steel
may then be called for end used as required. After that. rigid
maintenance practices, regularly performed by qualified per-
sonnel, ere essential in order to realize the great savings which
can be accomplished through corrosion mitigation Whenever
underground leaks occur in iron or steel pipes due to exter-
nal corrosion, it is good insurance to install a magnesium anode
st the same time that the leak is repaired, Cathodic protection
will usually save many times its installation cost wherever it
may be required in corrosive soils or water, TAB
N66-18814# Air Force Systems Command, Wright-Patterson
AF8. Ohio. Foreign Technology Div.
STUDYING THE EFFECT OF ADDITIONS TO POLYCAPRO-
LACTAM "'B" ON ANTIFRICTION PROPERTIES AND AD-
HESION TO METAL
D. S. Makhmudov and A. N, Levin 15 Nov. 1965 14 p refs
Transl. into ENGLISH from Tr Inst Khim. Machinostr (Mos-
cow). v. 27, 1964 p 194-200
(FTD-TT-65-986/1+2+4; AD-625286) CFSTI: HC $1 00/
MF $0.50
It is shown that the addition to polycaprolactum of alumi-
num powder, talcum, graphite and. in particular, molybde-
num disulfide improves its antifriction properties and certain
other physio-mechanicat qualities. TAB
N66-18619# Ampex Corp., Redwood City, Calif,
INTERACTION BETWEEN SELF-ACTING AND EXTER-
NALLY PRESSURIZED EFFECTS IN A FOIL SEARING
E. J. Barlow Oct. 1965 24 p refs
(Contract Nonr-3815(00)(X))
(RR-65-12; AD-625762) CFSTI: HC $1.00/MF $0.50
For a foil bearing, the interaction between the flow of
lubricant from feed holes and the flow in from the sur-
rounding environment is calculated numerically. The results
are applicable for a partial arc foil bearing whenever the feed
holes are far from both ends of the wrap angle. The report
extends the linearized solution into the nonlinear range.
Author (TAB)
N66-18520# Aluminum Co of America, New Kensington,
Pa, Alcoa Research Labs.
FRACTURE TOUGHNESS, FATIGUE-CRACK PROPAGA-
TION AND CORROSION CHARACTERISTICS OF ALUMI-
NUM ALLOY PLATES FOR WING SKINS Quarterly Report.
3 Sep.-3 Dec. 1966
G. E. Nordmark. B W Lifka. and J. G. Kaufman 15 Dec 1965
43 p ref
(Contract AF 33(615)-2012)
(AD-625454) CFSTI: HC $200/MF $0.50
The fracture toughness, fatigue properties and corrosion
resistance of 2020-T651. 2024-T851, 2219-T851 and
7001-T75 are being determined. Fracture-toughness tests
of 1-in. specimens of the 2020-T651, 2219-T851 and 7001-
T75 were completed during the past quarter The fracture
toughness of 2020-T651 is lowest: those of 7001-T75 and
2024-T851 are higher but still about 20 percent below that of
7075-T651 (from AF33 (657)-11155) The fracture toughness
of 2219-T851 is exceptionally high, equalling or exceeding
that of 7075-T7351. Fatigue tests of center-notched speci-
mens of 2020-T651 and 2219-T851 are complete Cracks
initiate in about the same number of cycles for 2219-T851 as
for 2024-T851. and slightly sooner than in 2020-T651 and
7075-T651. Cracks propagate more slowly in 2219-T851
and 2020-T651 than in some of the other alloys, but 2020-
T651 fails at shorter crack lengths, Corrosion tests show that
2020-T651. 2024-T851 and 2219-T851 are highly resistant
to exfoliation attack and to stress-corrosion cracking in any
direction at stresses up to 75 percent of the y_eld strength, s=m=-
lar to the case for 7075-T7351, Author (TAB)
N66-18639# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
PROBLEM OF THE BEHAVIOR OF HEAT RESISTANT AL-
LOYS IN CONTACT WITH SODIUM IN STRESSED STATE
G, P, Benediktova and S.T. Kishkin 8 Dec, 1965 12 p Transl
into ENGLISH from Tr. Aviatsionyy Inst. (Moscow), no. 158,
1964 p 29-34
(FTD-TT-65-1050/l+2+4; AD-625148) CFSTI: HC $1.00/
MF 0.50
The article discusses stress corrosion of heat-resistant
alloys in contact with Sodium containing admixtures TAB
N66-18663# Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div.
ON DETONATION COMBUSTION OF HETEROGENEOUS
SYSTEMS
V. Ye Gordeyev, V. F, Komos. andYa. K Troshm 3 Dec. 1965
12p refs Transl. into ENGLISH from Dokl. Akad Nauk SSSR.
v. 160 no. 4. 1965 p 853-858
(FTD-TT-65-1106/l+2+4: AD-625158) CFSTI: HC $100
MF $0,50
The transition from combustion to detonation of e thin
layer of lubricating oil in an oxygen filled tube was studied,
using e high speed photographic system to record the process
Various methods were used to initiate combustion, including
shock waves and electric discharges. An investigation con-
ducted to determine the amount of oil per unit area necessary
for an accelerating combustion established two cnt=cal values,
one corresponding to detonation and the other corresponding
to explosion, Under the conditions of the experiments, com-
bustion was observed to accelerate from 200 m/sec to 800
m/sec over a distance of 800 mm. D.T.
NSS-186E4# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
DETERMINING THE ELASTICITY OF SATURATED VAPORS
OF LUBRICATING MATERIALS
V. M, Martynov and M V. Morozova 3 Dec 1965 16 p refs
Trsnsl, into ENGLISH from Khim i Tekhnol. Topliv i Masel
(Moscow), no, 12, 1963 p 62-65
(FTD-TT-65-1063/1+2+4: AD-625155) CFSTI: HC $100/
MF $0.50
On the basis of experimental data. obtained during the
study of elasticity of saturated oil and grease vapors, it can be
concluded, that. if the oil or grease are designated for use
within a period of long time in vacuum conditions, when the
vapors of evaporating components do not effect the operation
of the mechanisms, evaluation of the working period of the
given lubricant will be insufficient by the value of the initial
64
, N66-18889
vapor elasticity.. The initial vapor elasticity depends upon the
admixture of light components, the removal of which sharply
reduces vapor elasticity. TAB
N66-18686# Air Force Systems Command, Wright-Patterson
AFB, Ohio, Foreign Technology Dw,
METHOD OF OBTAINING LUBRICANT FOR TITANIUM
PARTS
N, K. Sul'zhenko. V. P. 8arannik et al 15 Dec. 1965 5 p
Transl. into ENGLISH from Soviet Patent no. 166081 (Appl.
no. 819801/23-4, 7 Feb. 1963) 1 p
(FTO-TT-65-1193; A0-625160) CFSTI: HC $1,00/MF $0.50
The object of the invention is a method of obtaining a
lubricant for titanium parts on the basis of crystalline iodide
for preventing the seizing of fastened titanium parts and im-
proving anticorrosion capacity. Oleic acid is subjected to
interaction with crystalline iodine at a temperature of 85 de-
grees in the ratio of 1:1. Author (TAB)
N86-18773_t Du Pont de Nemours(E I.I and Co Aiken, S. C.
Nuclear Materials Div
u, All "TI_ I'TISTRESS CORROSION CnACKINC _r _S,.N,,,C STAIN
LESS STEEL Statue Report, Period Ending 1 Sap, 1964
Mclntyre R Louthan. Jr Feb 1965 20 p refs
IContract AT(07-2)-I )
IDP-957) CFSTI HC $1 O0,/MF $050
Stress corrosion cracking of austenitic stainless steel is
being investigated to deve{op a fundamental understanding
of the phenomenon The status of studies relating specimen
m*crostructure and dislocation substructure to the suscepti-
bihty to stress corrosion cracking are presented The results
show that anodic dissolution plays a major role in the nuclea-
tion and propagat=on of stress corrosion cracks The sus-
cept_bd_t=es of different heats of the same type of steel to
attrlburabie to d=fferences _n the composition of major aIIoy-
_ng elements, mater_al hardness or dislocation substructure
It Is also shown that the relative rate of preferential attack
at d=slocation arrays and stacking faults in thin foils of type
304 stainless steel exposed to ddute NaCI solutions increased
wpth increasing temperature and was more rapid in heats of
steel which were most susceptible to cracking in bulk tests.
Author (NSA)
N68-18846# Mechanical Technology. Inc.. Latham, N. Y.
A THEORY FOR TURBULENT FLUID FILMS AND ITS AP-
PLICATION TO BEARINGS
H G EIrod, Jr.. C. W. Ng. and C. H. T. Pan Mar, 1965 73 p
refs
(Contract AT(30-1)-3363)
(NYO-3363-2: MTI-65TR9) CFSTI: HC $2.00/MF $0.75
A new turbulent lubrication analysis was derived which
takes into account certain well-established facts concerning
turbulent shear flow. Conmstent w_th lubrlcat=on-film theory,
the nature of the local flow is taken to depend only on local
film thickness, surface velocity, and pressure gradients. An
eddy diffusivity treatment is used which incorporates the "law
of wall" with the use of local {within the film) shear stress.
Stress reversal phenomena are accommodated, and isotropy
of the turbulent exchange mechanism in the plane of the
film is assured Coefficients are developed for use in the gen-
eralized Reynolds (lubrication) equation, and computation pro-
cedures for the static and dynamic characteristics of turbulent.
self-acting bearings have been prepared. The non-linear ef-
fects due to the coupling of the shear-induced flows and the
flows due to the circumferential and axial pressure gradients
_re fully considered in this analysis, Thus. it is anticipated that
ct, unlike the previous linearized analysis, is directly appli-
cable also to turbulent, externally pressurized and hybrid bear-
ings, Author (NSA)
N6E-18857# Bettis Atomic Power Lab., Pittsburgh. Pa.
TEST RIG FOR USE IN WEAR AND FRICTION STUDIES
IN A WATER ENVIRONMENT
N. B. Pewees Mar, 1965 39 p refs
(Contract AT(11-1}-GEN-14)
(WAPD-288) CFSTI: HC $2,00/MF $0.50
A test rig is described for measuring the rate of wear and
the coefficient of friction for materials tested in e pres-
surized water environment at temperatures to 500°F. The rig
operates with either a continuous sliding or an oscillating
motion. Two different designs of specimens ere tested si-
multaneously to show in a single test whether loading or design
of specimens may significantly affect test results, Tests can
be performed with a unit loading on the wear surfaces of
30 to 9000 psi with the standard specimens, Evaluation of a
material combination is based upon relative wear rates be-
tween the two types of specimens as well as th_ magnitude
end trend of wear rate end roughness in successive test inter-
vals. Examples are given for material combinations having
widely different performance, Author (NSA)
N66 18864# Societa Nationale d'Etude et de Construction
de Moteurs d'Aviation, Suresnes (France). Division Atomiclues.
PROGRESS OF WORK DURING THE FOURTH QUARTER
1964 Quarterly Report No. 19
C Moussez 11 Jan. 1965 9 p Transl, into ENGLISH from
French
(Contract EU RATOM-O61-64-7 TEE F)
(EURAEC-1268) CFSTh HC $1,00/MF $0,50
Progress is reported in measurements of 20 ram-die.
circular channel pressure drop, flow quality, and corrosion
film thickness. Tests on a 2-channel cruciform section are
discussed. Thermal studies on a 20-ram circular section with
evolutive flux are discussed along with studies on a test sec-
tion with direct heating by Joule effect. A test section with
nine heating rods was designed. NSA
N66-18872# Commissariat a I'Energie Atomique. Saciay
(France). Centre d'Etudes Nucleaires.
ELECTROMAGNETIC CIRCULATION PUMP FOR COR-
ROSIVE GASES [POMPE DE CIRCULATION ELECTRO-
MAGNETIQUE POUR GAZ CORROSIFSI
Pierre Noe, Denise Delafosse, and G_rard Oeletre Feb. 1965
16 p In FRENCH
iCE A- R-2744)
in order to transport very corrosive products (fluorinated
compounds), a totally metallic circulation pump capable of
operating at above room temperatures and with a molecular
vacuum was developed. Maximum simplicity was the pri-
mary aim both in conception and operation. The tests showed
that the compression ratios produced, although not high, are
interesting (1.5 at a pression of 100 torr). The flow-rate
range is very wide: about one hundred ccs/atm/min, to 3.000
ccs/atm/min, Desorption of the pump presents no difficulty
if both the aspiration and the reject sides are pumped to-
gether. A hole of 2 mm diameter drilled in the piston makes
it possible to desorb the space between the two segments.
The price of the pump is i,300 F. with the electrical cabinet.
Author (NSA)
N66-18889# Battelle-Northwest, Richland, Wash Reactor
and Materials Technology Dept.
CORROSION OF ZlRCALOY-2, WEAR AND CREVICE EF-
FECTS
W. K. Winegardner 25 Aug, 1965 6 p refs Presented at the
Meeting of the Inland Empire Sect. of the Natl. Assoc of
Corrosion Engr.. 17 Sap. 1965
(Contract AT(45-I)-1830)
(BNWL-SA-313)
The localized corrosion of Zircaloy-2 by wear or fretting
and crevices in the PRTR is discussed. It is concluded that
65
N66-18899
wear and concentration of lithia in heated crevices can initiate
localized corrosion of Zircaloy-2 reactor core components
NSA
N66-18899# Westinghouse Electric Corp., Pittsburgh, Pa.
Research Labs
INVESTIGATION OF CORROSION FILMS ON INCONEL
AND AISI TYPE 304 STAINLESS STEEL BY TWO NEW
TOOLS: THE SPINNING-SOURCE MASS SPECTROGRAPH
MICROPROBE AND THE SCANNING ELECTRON MICRO-
SCOPE
W M. Hickam, G G Sweeney. andW. T. Lindsay, Jr. Jan. 1965
28 p refs Prepared for Bettis Atomic Power Lab.
(Contract AT(11-1)-GEN-14)
(WERL-1114-1) CFSTI: HC $200/MF $0,50
The results of a preliminary study on the use of the
spinning-source mass spectrograph microprobe and the scan-
ning electron microscope to investigate surfaces of Inconel
and AISI type 304 stainless steel corroded in high tempera-
ture water are reported The results showed that the scan-
ning electron microscope has great potential usefulness for
the study of corrosion reactions This results in part from
the unusual contrast-producing process, which can reveal
surface features not easily distinguished by other means, and
in part from the fact that the examination is nondestructive
and does not require surface replication, The spinning-source
mass spectrograph microprobe in its present state of de-
velopment is less suited to sampling very thin (<1#) oxide
films than to thin layers of unoxidized metal. NSA
N66-18903# Atomicslnternational. Can_ga Perk, Calif.
EFFECT OF EXTENDED EXPOSURE TO HEATED LiH ON
TENSILE PROPERTIES OF 347 AND 321 STAINLESS STEELS
RS. Neymark 7Jan 1965 35p refs
(Contract AT(11-1 )-GEN-8)
(N AA-SR-M EM O- 10885)
Tensile specimens of Type 321 and _,f Type 347 stainless
steel that which were exposed in LiH ex fibred similar tensile
properties to control specimens that were concurrently ex-
posed in helium. The elongation observe:l in several test con-
ditions with both Types 321 and 347 vas as low as 18 to
20%. whether exposed in LiH or in heli,_m. Type 316 had ex-
hibited minimum elongations of about 2;' to 23% under equiva-
lent exposure and test conditions, and v ould be preferred over
Types 321 or 347 if maximum ductility under all conditions was
essential, Weight changes were determiv_ed for tabs of Type 347,
316. and 19-9 DL, which were included in the LiH with the ten-
sile blanks. Type 316 had the smallest weight change and 19-9
DL the greatest, but none corroded ap,)reciably (the maximum
rate was lessthan 0.0004 inches per yc ar), NSA
N66-18939# Virginia Polytechnic Inst., Blacksburg Dept. of
Metals and Ceramic Engineering.
THE RELATIONSHIP OF NITROGEN CONTENT OF AUS-
TENITIC STAINLESS STEELS TO STRESS CORROSION
Quarterly Report No 4
B N Ferry Jun, 1965 16p ref
(Contract AT(40-1 )-3208)
(EURAEC-1424) CFSTI: HC $1,00/MF $0.50
The percentage of nitrogen dissolved in type 304 stainless
steel was measured as a function of the nitriding time at 1OO0 ° F
for different ammonia-hydrogen ratios. This information en-
ables nitriding and diffusion anneal treatments to be combined,
Two torsional pendulum experiments were performed and the
relaxation spectrum obtained for unnitrided type 304 stainless
steel at 0,50 cps frequency. No internal friction peaks occurred
between 80 and 423 °F, The mean internal friction (Iogarith-
mic decrement) values were 0.0016 for the first and 0.0021
for the second experiments. NSA
N66-19008# College of Aeronautics, Cranfield (England),
MINIMUM HYDRODYNAMIC OILFILM THICKNESS: AN EX-
PERIMENT AND THEORETICAL INVESTIGATION
B, R. Reason Aug. 1965 23p refs
(CoA-AERO-184) CFSTI: HC $1,00/MF $0.50
The paper deals with an experimental and analytical
investigation of the lowest limit of hydrodynamic film thick-
ness compatible with the condition of 'running in'. Using the
working geometry of an experimental test rig together with
the two dimensional Reynolds equation, an analytical expres-
sion for the minimum hydrodynamic film thickness has been
developed. The problem has been investigated from an experi-
mental standpoint using a measuring system based on an air
gauge and capable of detecting film thickness changes of the
order of 10 -6 inches, Although calculations of the magnitude
of the minimum hydrodynamic oilfilm thickness gave values
as low as 5× lO-6inches, the mimmum value obtained experi-
mentally was 2.5×10-5 inches Author
N6B-19104"# National Aeronautics and Space Administration
Langley Research Center, Langley Station. Va
SALT STRESS CORROSION OF RESIDUALLY STRESSED
Ti-8AI-1Mo-IV ALLOY SHEET AFTER EXPOSURE AT
ELEVATED TEMPERATURES
Howard B Dexter Washington, NASA. Mar 1966 22 p refs
(NASA-TN-D-3299) CFSTI: HC $1 00/MF $050 CSCL 11F
An experimental investigation of the salt-stress-corrosion
cracking of residually stressed Ti-8AI-1Mo-IV alloy sheet
(duplex annealed) has been carried out with bend spemmens
which were brake formed from 0050-inch-thick sheet over
dies with radii of 025, 05. 1, 1 5, and 2 5 _nches: residual
tensile stresses ranged from 25 to 65 kst Specimens were
salt dipped in a 3.4-percent NaCI solution and exposed at tem-
peratures from 400 ° to 600°F for times up to 6400 hours
Severe stress-corrosion cracking was found to occur after 20
hours exposure at 600°F for the 025-inch-radius specimens.
but no salt stress corrosion was noted at 400°F regardless of
stress Salt stress corrosion after 3200 and 6400 hours ex-
posure began to occur at temperatures above 400°F for the
bend radii investigated Additional tests were run to determine
the relative effects of NaCI, CaCI 2, MgCI 2. sea salt. and s_m-
ulated sea salt (seven parts NaCI to one part MgCI 2) on stress-
corrosion cracking. The results showed NaCI to be the most
corrosive. Conventional stress-relieving procedures were ef-
fective in eliminating stress corrosion when performed m an
argon environment, but results were erratic when the speci-
mens were stress reheved in air Author
N66-19189# Defence Research Board, Ottawa (Ontario)
Directorate of Scientific Information Services
CATHODIC POLARIZATION OF SPENT ZINC-CONTAIN-
ING PAINTS IN SEA WATER
A, G. Khanlaroua. M R. Khanmamedoua. and M. A Ibrahimova
May 1965 14 p refs Transl. into ENGLISH from Lakokraso-
chnye Materialy i Ikh Primenenie (Leningrad). v 3. 1964
p 34-37
(T-424-R) CFSTI: HC $1,00/MF $0,50
Studies were undertaken to establish the dependence of
protective zinc paints upon 'the chemical composition of the
electrolyte. Paint coatings of 90% zinc and 10% polystyrene
were tested in solutions of NaCI, KCI, Na2SO 4. K2SO 4, and
MgSO 4 for two months. Tabulated data show the alterations
of the electrode potential after exposures at various time
periods. Experiments on the cathodic polarization of spent
zinc paint coatings in sea water showed that their polariza-
bility depends both on the chemical composition of the
binder, and on the degree to which the zinc is spent Maximum
cathodic polarizability was found in paint coatings with
chlorinated rubber and polystyrene bases The deduction was
made that the protective act0on of spent zinc paint coatings
66
"can be restored ,by brief cathodic polarization with currents of
small density It was concluded that the use of cathodic pro-
tect=on simultaneously with protective coatings of zinc paint
reduced the electric current expenditures, and increased the
period of effectiveness of the paint coatings N.E,N.
N66-19192# Mechanical Technology, Inc.. Latham. N Y.
FRICTION AND LUBRICATION AT EXTREME PRESSURES
Interim Report
M B Peterson and F F Ling 2 Dec. 1965 67 p refs
(Contract Now-65-0363-c)
(MTI-65TR59)
A theoretical and experimental program is being con-
ducted to better define the frictional process in hot metal de-
formation The Lnltial portion of this program was directed
toward gaming a better understandMgof friction at the extreme
pressures characteristic of metal working To do this a simple
bench test was used A foil of metal (workpiece) is compressed
bc*_wcer_ 3" _n_,l _ncl a flat olate When a force is applied to the
anwl, shp takes place between the metal and the flat Usmg
this device, the coefhc=ent of friction was determined for pure
metals for pressures to 200,000 psi and temperatures to 1000 ° F.
Three regions of friction were found: classical friction; deforma-
tion fr_ct_on, where the friction is completely defined by plastic
deformation: and thin film friction, _n which shear rate effects
are hypothesized An analysis was made of two modes of defor-
mation and compared with experimental results A study of
pure metal lubrication was conducted It is proposed that the
effectiveness of a lubricant for a given metal can be based upon
its ability to w_thstand the wear of the deforming metal.
Author
N66-19245# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div
NEW ANTIFRICTION AND CHEMICALLY STABLE MATE-
RIALS
S N Ganz and V. B. Parkhomenko 1 Dec 1965 15 p Transl.
into ENGLISH from Khim. Prom. Nauk Tekhn. Zb. (Kiev),
no 4, 1963 p 20-24
(FTD-TT-65-857/t+2+4: AD-625092) CFSTI: HC $1.00/
MF $050
A description =s given of new types of antifriction and
chemically stable materia!s, manufactured on the basis of
fluoroplast-4 (a polytet rafluoroethylene), where molyb-
denum disulfide, boron nitride, barium sulfuric acid, colloidal
graphite type S-1, ground coke, pure anhydrous aluminum
oxide and gas channel soot were used as fillers. These ma-
terials can be used in role of self-greasing piston rings, slide
bearDngs, packing elements, etc. Their application will offer the
possibility of replacing stainless steel, pure aluminum, anti-
chlor and other deficit and high cost materials in chemical
apparatus and machine construction. Author (TAB)
N66-19381# Mechanical Technology. Inc.. Latham. N.Y
STRESSES IN LUBRICATED ROLLERS CONSIDERING ARBI-
TRARILY DISTRIBUTED NORMAL AND TANGENTIAL LOADS
H.S. Chengand R.J. Wernick Dec. 1965 28p refs
(Contract Nonr-3279(00))
(MTI-65TR61;AD-626008) CFSTI: HC$2.00/MF$0.50
A numerical solution to the stresses in lubricated rollers
considering arbitrarily distributed normal and tangential loads
is obtained. Results are obtained for rollers operating in the
elastohydrodynamic regime with and without sliding. The effect
of a small amount of slip in the contact is shown to be signifi-
cant. Author (TAB)
N66-19474
N66-19382# Frankford Arsenal. Philadelphia, Pa.
STRESS-CORROSION SUSCEPTIBILITY OF ULTRAHIGH
STRENGTH STEEL EVALUATED IN TERMS OF FRACTURE
TOUGHNESS
Joseph H. Mulherin and Edward H. Hess Nov. 1965 35 p refs
(R-1782: AD-626013) CFSTI: HC $2.00/MF $0.50
The stress-corrosion susceptibility of several ultrahigh
strength ferrous alloys is described on the basis of fracture
mechanics parameters, Two general conditions were consid-
ered: first, the susceptibility of a material at various levels of
tensile yield strength and fracture toughness; and second, sus-
ceptibility as a function of applied subcritical stress intensity
levels, Experimentally. a notched and fatigue-cracked bendbar
specimen configuration was used. Under a subcritical load.
fracture of the specimen occurs upon sufficient environmentally
influenced crack extension. The susceptibility criterion adopted
in this investigation was the time period to catastrophic frac-
ture of the specimen. The results are evaluated in terms of
strength level and fracture toughness, and the usefulness of
the data generated is examined in terms of material evaluation
and application Author (TAB)
N66-19466# Coating and Chemical Lab., Aberdeen Proving
Ground, Md.
EXTENDED USE OF IMPROVED COOLING SYSTEM IN-
HIBITOR-FIELD EVALUATION Interim Report
James H. Conley 3 Dec. 1965 12 p refs
(CCL-190; AD-625928) CFSTI: HC $O,50/MF 0.50
The object of this investigation is to determine if Fed-
eral Specification 0-1-490a. Corrosion Inhibitor is suitable
for use in vehicle cooling systems for extended periods. The
improved inhibitor was placed in the vehicle cooling sys-
tams with ar_tifre_ze compounds meeting Federal Specifica-
tion 0-A-548a, Type !, or commercial materials similar to
the Type I. The inhibitor was added at the rate of 1 ounce
per 2 quarts of water used in making up the antifreeze solu-
tion. Four government vehicles and four private passenger
cars were utilized for test, Solutions-were checked every three
months and if necessary the coolant freezing point, pH value
and reserve alkaJinity (R.A.) value were adjusted. Data indi-
cate that inspection periods of longer than three months per-
mits the coolant to get out of control, In the event the Army
adopts the continued use of antifreeze solutions for two years,
the coolant solutions must be checked every three months
by technical personnel and adjusted, if necessary, to insure
safe continued use. Author (TAB)
NSB-19474# Socony Mobil Oil Co., Paulsboro. N. J.
STUDY AND EVALUATION OF THE OXIDATIVE AND DE-
POSIT-FORMING PROPERTIES OF HIGH TEMPERATURE
LUBRICANTS
S.J. Leonardiand E.A. Oberright Wright-PattersonAFB. Ohio.
AF Aero Propulsion Lab.. Nov. 1965 26 p refs
(Contract AF 33(615)-1367)
(AFAPL-TR-65-85; AD-625833) CFSTI: HC$2.00/MF$0.50
A series of high temperature oils was evaluated in a high
temperature thin film oxidation unit. The apparatus measures
oxygen consumption and deposits formed by the oils in thin
films on a rotating heated disk. The test exhibited excellent cor-
relation with deposit formation in a jet engine. To simplify the
selection of conditions for future testing requirements, the
effects of several test variables ,were evaluated. These include
test time, oil circulation rate. oxidation of the sump oil. dis-
persion of the sump air. and effects of metals in the sump,
Author (TAB)
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N66-19515
N66-19§15"# Aerojet-General Corp.. Azusa. Calif SNAP-8
Div
SNAP-8 MATERIALS REPORT FOR JANUARY-JUNE 1965
H Derow and B E. Farwell Jul. 1965 83 p refs Its Rept-
3038
(Contract NAS5-417)
(NASA-CR-54719) CFSTI: HC $3.00/MF $0,75 CSCL 18N
Investigations were conducted in support of the design.
fabrication, and development testing of various SNAP-8
components. Investigation of a mercury forced-convection
corrosion loop was continued with the aim of evaluating the
corrosion resistance of 9Cr-lMo alloy steel (the reference
mercury-containment material) for 10.000-hour service.
Rubidium is being evaluated as an additive to the mercury
to promote boiler conditioning, Data were developed in a
continued program to evaluate the effect of the SNAP-8
operating environment on 9Cr-lMo steel. Author
NSS-195SO# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div
ADDITIVE TO SULFUROUS FUEL
M. I. Shapovalov 8 Dec 1965 5 p Transl. into ENGLISH
from Soviet Patent no. 157034 (Appl. no. 755907/23-5.
15 Dec 1961) 2 p
(FTD-TT-65-1126/1+4; AD-625248) CFSTh HC $1.00/
MF $0.50
The object of the invention is an additive to sulfurous
fuel on the basis of tricresylphosphate and nitrobenzene
which has the distinguishing feature that. for the purpose of
reducing the wear on the piston cylinders and lessening the
scale formation, there are introduced isopropyl spirits and
chromium nitrate Author (TAB)
N66-19561# Air Force Systems Command. Wright-Patterson
AFB. Ohio, Foreign Technology Div,
ADDITIVE TO SULFUROUS FUELS FOR HIGH-SPEED
DIESEL ENGINES
N. A. Sutkov. P, A. Sukhorukov. Ye, A, Kezmina, P, P, Botkin,
endV, S Yemburenko 8 Dec. 1965 5 p Transl. into ENG-
LISH from Soviet Patent no, 155359 (Appl, no. 783879/
24-6, 22 Jun. 1962) 2 p
(FTD-TT-65-1125/l+4; AD-625246) CFSTI: HC $1.00/
MF $0.50
The object of the invention is an additive to sulfurous
fuelefor high-speed Diesel engines, which has the distinguished
feature that. for the purpose of lowering the scale formation
end wear of the engines, as an additional active component
barium naphthenate is introduced in the amount of 0.6%
with a corresponding lowering in the content of deparaffined
heavy gas oil from 91%to 90,4%, TAB
N66-19§64# Southwest Research Inst., San Antonio, Tex.
LUBRICATION RESEARCH FOR AERO PROPULSION
SYSTEMS Phase Report No. 1, Feb. 1-Sap. 1, 1965
E, L. Anderson. B. B. Baker. and P, M. Ku Oct 1965 42 p
(Contract AF 33(615)-2384)
(AFAPL-TR-65-118; AD-625485) CFSTI: HC $2.00/MF
$0,50
Investigations were conducted to determine the possible
effect of selected aircraft gas turbine engine lubricants and
various solvents on the removal of carbonaceous deposits
which had accumulated during service on the No 2 bearing
rear support of the J-57 engine Six MIL-L-7808 type and
one MIL-L-23699 type lubricants and six solvents were in-
cluded in this program Under the test procedures used. the
deposits on the bearing support specimens were found to be
quite stable in the presence of all seven lubricants investi-
gated; no loosening or sloughing of the deposits was ob-
served. Of the six solvents evaluated, only Cities Service 26
68
was found to be effective in removing significant amounts of
deposits from the specimen Flashing of liquid water, loosened
crinkled, blistered, and flaked deposits but had no effect on
smooth carbon or varnish Author (TAB)
N66-19762"# National Aeronautics and Space Administration
Marshall Space Flight Center. Huntsville. Ale
GALVANIC CORROSION OF ALUMINUM ASSEMBLIES
BY STAINLESS STEEL WIRE INSERTS
T. S. Humphries and E E. Nelson 2 Mar 1966 20 p
(NASA-TM-X-53404) CFSTI: HC $1,00/MF $050 CSCL 11F
Data on the galvanic corrosion which is associated with
bare and plated stainless steel inserts in aluminum assemblies
are presented Bare, cadmium plated, and silver plated stain-
less steel inserts which had been installed in 5456 and 2219
aluminum alloy blocks were tested in several corrosive en-
vironments-salt, brackish, and tap water and salt spray. It
was found that [he cadmium plated stainless steel inserts re-
sulted in minimum galvanic corrosion of 5456 aluminum and
afforded cathodic protection to 2219 aluminum Silver plated
stainless steel inserts that were tested caused severe galvamc
corrosion of the aluminum assemblies and, therefore, are not
recommended for use with aluminum Author
N66-19769# Rock Island Arsenal Lab. III Research and Engi-
neering Div.
RHEOLOGICAL PROPERTIES OF GREASES OVER WIDE
TEMPERATURE RANGES Technical Report
Robert L. Young Oct. 1965 33 p refs
(RIA-TR-65-2812: AD-625136) CFSTI: HC $2.00/MF
$050
Routine physical characteristics were determined for ten
lubricating greases of varying types The roll stabd;ty test for
lubricating grease, ASTM D1831-64, was performed on each
grease at eleven temperatures ranging from -65 ° to 250°F and
for extended periods of time. The apparent viscosity, ASTM
D1092-62. was determined for each grease at the same tern-
peratures. Curves were constructed from the roll stabd_ty, ap-
parent viscosity and yield stress data A departure from the
general trend of the slope of these curves was taken as a
possible phase change or transition temperature. The wear
preventive characteristics of lubricating grease, ASTM D2266-
64T were determined for two greases that gave indlcat=ons of
having definite phase changes Wear tests were made over the
working range of temperatures for each grease The results
did not show any noticeable change in lubricity of the grease
occasioned by the indicated phase change Author (TAB)
N66-19772# Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div.
ANTIWEAR ADDITIVE FOR LUBRICATING OILS
L M Kogan, A M Pavikovich. Yu. N Bezobrazov. and N M
Burmakin 21 Oct 1965 6 p Transl. into ENGLISH from
Russian Patent no. 166436 (Appl. no. 776560/23-5. 29 Apr.
1962) 2 p
(FTD-TT-65-795/1+2+4; AD-625053) CFSTI HC$1 O0/MF
$0.50
The object of the invention is the application of hexa-
chlorcyclopentadiene as an antiwear additive to lubricating
oils, Author (TAB)
N66-19816# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
MOTOR AND JET OILS AND FLUIDS Selected Chapters
K, K, Papok and Ye G, Semenido 29 Dec. 1965 151 p refs
Transl. into ENGLISH from the Book "Motornyye i Reak-
tivnyye Masla i Zhidkostr' Moscow. izd. "Khimiya'. 1963 p
123-139. 224-236. 391-398.411-462. 544-552. 673-691
(FTD-MT-64-382: AD-626977) CFSTI: HC $5.OO/MF $1OO
" ' N66-20259
Contents: ,Viscosity additives. Multifunctional additives.
"Diesel oils. Oils for turbojet and turboprop engines, Oils for
gas turbines, Oils for rocket engines. Plastic lubricants and
their structure, and Liquids for engine-cooling systems. TAB
N66-20010# Army Foreign Science and Technology Center,
Washington. D C
EFFECTS OF ADDITIVES ON ANTIWEAR AND ANTI-
FRICTION PROPERTIES OF POLYSILOXANES
M I. Nosovand G. V Vinogradov Dec. 1965 11 p refs Transl.
into ENGLISH from Khim. i Tekhnol Topliv i Masel (Moscow).
no. 8, Aug. 1965 p 50-53
(FSTC-381-T65.553:AO-626078) CFSTI: HC$1.00/MF$0.50
The effect of some organic compounds containing sulfur,
chlorine, and phosphorus on the lubricating action of poly-
siloxanes of various types under heavy friction loads were
studied Additives that show a high activity in preventing scor-
ing of steel in hydrocarbon lubricating media were much less
effective in polysiloxenes. Their activity decreased sharply on
transition from polyethylsiloxane to polymethylsiloxane and
then to polymethylphenylsiloxanes. They almost had no effect
on the lubricating capacity of polymemy=pnenyi_iiuxo.==. The
assumption is made that the decomposition of well known addi-
tives, which determines their effectiveness in preventing scoring
of steel, initiates chain reactions in which the principal com-
ponents of lubricating oils participate. With increasing stability
of lubricating media to reactions in which free radicals take
part. the activity of additives that counteract scoring decreases.
This explains the lack of effectiveness in polymethylphenyl-
siloxanes of the additives considered Author (TAB)
N66-20013# Army Weapons Command. Rock Island. III. Re-
search and Engineering Div.
HIGH TEMPERATURE OXIDATION INHIBITION OF
ALUMINUM COMPLEX SOAP GREASE
MaxT Fisher Nov. 1965 23p refs
(RIA-65-3264:AD-626582) CFSTI: HC $1.00/MF$0.50
The aluminum complex soap greases made previously
(see AD-610 560) had good high and low temperature shear
properties and good oxidation stability at 210 ° F but at 250 ° F
were deficient in the latter property. Efforts to correct this
deficiency consisted of incorporating antioxidants which had
proved effective at the higher temperature in other grease
types. The antioxidants were generally less effective at 250 ° F
in these aluminum base greases than they were in other
greases at the same temperature. Two of the inhibitors. 2,4'-
d_iisopropyl amino diphenyl ether and a proprietary mixture of
complex organic amines, did impart superior resistance to
oxidation at 250 ° F. The former, in a one percent concentra-
tion, limited the pressure drop to 25 psi in 400 hours, and a
27 psi drop in 400 hours was recorded using the latter mate-
rial m a 0.3 percent concentration. This work shows that it
will be difficult to find antioxidants for limiting the pressure
drop of aluminum complex soap grease to 20 psi in 400
hours at 250 ° F Author (TAB)
N66-20026# Koninklijke Marine, The Hague (Netherlands).
Verfcom missie
THE INFLUENCE OF PAINTS WITH A HIGH ZINC CON-
TENT ON THE WELDING OF A52 STEEL IDE INVLOED
VAN ZINKRIJKE VERVEN OP DE LASBAARHEID VAN
STAAL A 521
H F. M. Frohn Sep. 1965 25 p In DUTCH
(AT-1959/69: TDCK-43691) CFSTI: HC $1.00/MF $0.50
Research was conducted to determine what effect cor-
rosive-resistant paints with a high zinc content had on
the welding of A52 steel Also considered were such me-
chanical properties of welding bonds, as crack values, strength
of V-shaped seam connection, cross welding connections, and
fatigue strength. Results showed no adverse effects from ap-
plications of 15 to 18 microns of the protective paint The
influence of the spraying materials (steel bits and copper
remnants) was also checked, with no major effects detected
Epoxy resin and chlorine rubber based paints are compared.
and the recommendation is made that a primary coat o r an
epoxy resin paint with a high zinc content be applied duri,_g
ship construction. Tran$l by J O.
N66-20193# Lockheed Missiles end Space Co., Sunnyvale,
Calif.
HEAT TRANSFER FROM A CYLINDRICAL SURFACE WITH
A DENSE NETWORK OF RIBS
I. B. Tsesarskii [1965] 9p refs Transl, into ENGLISH from
Inzh, Fiz. Zh. (USSR), v. 9, no, 6. 1965 p 783-787
The heat transfer in lubricating oil from an intensely heated
copper surface with a dense network of ribs was studied. The
temperature field and the heat transmission coefficients from
the heated surface to the cooling fluid were obtained by form-
ing the differential equations for the heat propagation for the
ribs and the heat balance for the fluid. The Laplace transform
of these equations and their boundary conditions was then
used [o compute the heat bar, srr, ission coefficients and to find
an expression for the magnitude of the maximum heat trans-
fer coefficient if the fluid temperature was constant over the
whole channel section. G.G.
N66-20264# Mechanical Technology, Inc.. Latham. N Y.
AN EXPERIMENTAL STUDY OF FILM RUPTURE IN
JOURNAL BEARINGS WITH LOW KINEMATIC VISCOS-
ITY LUBRICANTS May 1964-Feb. 1965
F. K Orcutt and C, H T, Pan Mar 1965 63 p refs
(Contract AT(30-1)-3363)
(MTI-65TR13: NYO-3363-4) CFSTI HC $3.00/MF $0.75
Studies of film rupture and cavitation in bearing film were
extended to lubrication with fluids of low kinematic viscosity
whose surface forces {surf_cze tension and wettabiLity) are
different from those of hydrocarbon ods and closer to those
of liquid metals. The study consisted of visual observations of
the film rupture region, using high speed still and motion pic-
ture records. Local film boiling m the film rupture region was
induced by de-aeration and reduction of ambient pressures.
The visual studies and a parallel theoretical analysis indicated
that the surface forces greatly affect the details of the film
rupture region. Unstable film rupture regions as well as en-
trainment of bubbles and their carry-over to the high pressure
regions of the lubricant film are much more prevalent when
the lubricant has high surface tension and poor wettability.
Since these conditions are at least a prerequisite to cavitation
damage. _t =s particularly desirable m such cases to design
bearings so as to avoid generation of large negative pres-
sure gradients which can reduce the hydrodynamic pressures
to the vapor pressure of the lubricant Author {NSA)
NBO-202EB# Mechanical Technology. Inc,, Latham, N. Y.
AN INVESTIGATION Of ROTOR-BEARING DYNAMICS
WITH FLEXIBLE ROTORS AND TURBULENT-FLOW JOUR-
NAL BEARINGS. PART 1: ANALY818, DEBIGN AND
FABRICATION OF THE TEST APPARATUS Jun. 1964-
Feb. 1966
F. K. Orcutt and E. B. Arwas Mar. 1965 76 p refs
(Contract AT(30-1 )-3363)
(MTI-65TR12; NY0-3363-3) CFSTI: HC $3.00/MF $0.75
A description is given of the preliminary part of an in-
vestigation aimed at demonstrating feasibility and generating
technology and design procedures on high speed rotors operat-
ing in the flexible rotor range while supported in pivoted pad
journal bearings lubricated with a low viscosity liquid and op-
erating in the turbulent flow regime. It is intended to operate
three rotor arrangements over a speed range that. in each
case, spans the first three system critical speeds and extends
to above twice the first system critical sl)eed. The rotor arrange-
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N66-20315
case. spans the first three system critical speeds and extends
to above twice the first system critical speed, The rotor arrange-
ments are (a) central mass between two journal bearings, (b)
central mass between the two journal bearings plus an over-
hung mass on one end, and (c) central mass between the
journal bearings plus overhung masses on both ends The
analysis, design, and fabrication of the test apparatus is de-
scribed The calculated critical speed maps as well as the calcu-
lated vibration amplitudes and phase angles of the response of
the rotor bearings systems to unbalanced loads are presented.
NSA
N66-2031§# Combustion Engineering. Inc. Windsor, Conn.
Nuclear Dlv
INVESTIGATION OF CATALYTIC RECOMBINATION OF
RADIOLYTIC OXYGEN AND HYDROGEN Quarterly Re-
port No. 6, Oct.-Dec. 1964
C Thom,_ Sawyer and F M Stern 10 Jan. !965 19 p ref
(Contract AT(40-1)-3151)
(CEND-525; EURAEC-1330) CFSTI: HC $1 00/MF $0.50
The endurance testing of catalysts =s accomplished by
taking 835-900 psLg power plant steam, superheating it to
the desired temperature, adding metered hydrogen and oxygen,
passing the steam over the catalysts and momtoring the ef-
fluent for the remmmng free oxygen. For parallel arrange-
ment tests. 60 Ib/hr of steam was passed through each of the
catalysts. Several conditions existed m the catalyst beds dur-
ing the tests Data are tabulated. Because the use of the cata-
lytic recombiner was successful in inhibiting chloride stress
corroston, tests were made on the effects of oxygen on inter-
granular corrosion. For these tests, stressed and sensitized
Type 304 stainless steel specimens were exposed to 800°F,
860 psig steam Two weeks of testing produced no inter-
granular cracks or attack m specimens located either upstream
or downstream of the catalyst bed Fourteen days of opera-
tion at 800°F. 835 ps=g. and 775 Ib/hr without any rejected
chlorides also produced no mtergranular cracks or attack
NSA
N66-20408d, Soclete d Etudes. de Recherches et d'Apphca-
tlon pour rlndustr_e. Brussels ,,Belgium)
CORROSION STUDIES ON STEELS IN WATER AND STEAM
AT HIGH TEMPERATURE Quarterly Progress Report No.
10, I Oct.-31 Dec. 1964
29 Jan. t965 82 p refs TransL into ENGLISH from French
(EU RATOM-089-62-7 RDB)
(EURAEC-1308) CFSTI: HC S300/MF SO 75
The static corrosion tests in superheated steam were
continued for stainless steel type AISI 304. for the purpose
of findmg the type of ox=dat_on obtained after sanding the
surface of the test o_eces Sihca sanding by compressed air
has the same behavior ,_s all the cold-worked states studied
up to the present In addit=on, the first tests in steam at 500°C.
with the addition of oxygen, have been carried out. Subiect
to confirmation, the addition of a quant=ty of oxygen <80
ppm does not appear to greatly modify the behawor in
superheated steam and m parr!cull, r, the advantage gained
by surface work-hardemng Finally, it wdl be noted that a
very hght electrolyttc polishing of milled test pieces (1 to
I 5 # solubon!, does "lot change their behavior in super-
. heated.steam at 500°C whilst there Ls an extremely harmful
effect in respect to corrosion m water at 300°C. Detailed
n_eta_lographic examinations effec':ed on d'_fferent samples
of 13-10 steel treated mecham_ally and then oxid=zed m
steam at 50C_C show that :he presence of ox_d_ prectpitates
in the metalhc cold-worked area. under the continuous
layer of oxPdes, ts very probable The dynamLc corrosion
tests m water at 300°C 150 kg/cm2, and 10 m/sec, effecte'J
for varying periods up to 2,000 hours have been completed
These tests show that the corrosion rate of 18-10 steel be-
comes very low above 1.000 hr of testing Tests of extremely
Ionq duration would be necessary to define its value more
accurately, which is between 0 and 5 mg/dm2/month It _s
confirmed that the "surface state" factor has no appreciable
influence on the rate of 10 m/sec For boiler steel. _t =s
verified that the "metal m water" component constitutes
the principal corrosion element, which progresses linearly
at a rate of approximately 500 mg/dm2/month The adherent
oxide skin on the test pieces is invariably 1 #.. whatever the
duration of the test The classification of the surface states
remains that obtained during earlier static tests, the differ-
ences being greatly reduced, however It is probable that
the residual differences observed at the rate of 10 m/sec, are
only apparent and attributable to the incidence of the surface
treatment on the true surface of the test p_eces. Author
N6S.20430# Mechanical Technology. Inc.. Latham. N. Y,
DESIGN AND DEVELOPMENT OF A GAS-BEARING BRAY-
TON CYCLE TURBOCOMPREISOR
1 Mar. 1965 96 p
(Contract AT(30-1 )-3237)
(NY0-3237-1; MTI-S4TR7) CFSTI: HC $3.00/MF $0.50
A technology program has been underway since June. 1962
to demonstrate feasibility of, end to identify problem areas
associated with, the application of gas-lubricated bearings
to closed-system gas-turbine machinery. A Brayton cycle gas
generator (turbocompressor) utilizing self-acting gas bear-
ings has been designed, built, end is now under test. Self-
sustained closed-loop operation of the turbocompressor.
using its own cycle gas as the bearing lubricant, was achieved
on November 21. 1964. Design point conditions of the
turbocomprassor ere: turbine inlet temperature =13000F.
compressor inlet temperature =IO0°F, compressor inlet pres-
sures15.5 pale. turbocompressor apeed=24.000 rpm. cycle
gas flow= -6.700 Ib/hr nitrogen, end simulated power output=
-30 kw. The aerodynamic, mechanical, and instrumentation
aspects of the turbocompresaor design end development pro-
gram are described. A brief summary of the initial test-per-
formance is also presented, Author (NSA)
NBB-20ES2# Franklin Inst.. Philadelphia. Pa Research Labs
EVALUATION OF FRICTION AND WEAR CHARACTERIS-
TICS OF MATERIALS FOR GAS-LUBRICATED BEARINGS
UNDER CONDITIONS OF START-STOP, AND WHIRL IN-
DUCED RUBBING Final Technical Report
J. G Hinkle and D D Fuller Sap 1965 94 p refs
(Contract Nonr-4569(O0))
(F-B2232; AD-625376) CFSTI: HC $300/MF $0.75
A materials evaluation study was made as applied to
general types of self-acting gas-lubricated bearings under
start-stop cycling with equal emphasis on ability to sustain
whirl-induced solid contact The study entailed a system-
atic program of investigation and classification of the perform-
ance =n a reahstic bearing environment of likely combine-
tions of materials, surface treatments, and coatings at four
ambient conditions: air at room tempera¼ure and atmosphenc
pressure, air at 300°F and atmospheric pressure, mtrogen at
300°F and atmospheric pressure Concurrent with the above
mentioned tasks, bearing instability characteristics (m con-
trast to journal instability) were studied experimentally and
correlated with theory Author (TAB)
NS6-20801# Technisch Documentatie en Informatie Cen-
trum Voor de Krijgsmacht, The Hague (Netherlands),
LITERATURE SURVEY IN CHEMICAL TECHNOLOGY
[LITERATUUROVERZlCHT CHEMISCHE TECHNOLOGIE}
9 Feb. 1966 37 p refs /n DUTCH. GERMAN. and ENGLISH
Its Vol. 1. No. CT-2
CFSTI: HC $2.00/MF $0.50
7O
,i
q' Abstracts and b=bhographqc notes are included on the
topics of cooroslon, surface treatment, plastics, lubricants,
matenals, water and arr purification, fire fighting, packaging,
battenes, chemicals, and technical news Transl. byJ.O.
N66-21121=_ Naval Research Lab, Washington, D;C
A NEW APPROACH TO LUBRICATING BALL BEARINGS
Interim Report
V G Fitz Simmons, C M Murphy, J B Romans, and C R
Smgleterry 28 Dec 1965 25 p refs
(NRL-6356: AD-627345) CFSTI HC $1 00/MF $050
A study was undertaken of the causes of unsatisfactory
service and storage hfe of Navy synchros and servo motors.
SHrcone ods have been m wide use as the lubricant for the
ball bearings of these dewces because of the good low-
temperature characteristics of these materials Examination
of bearmgs from synchros which fatled qualification tests
gave evidence of fretting corrosLon, broken bearing retainers.
dry residues, and loss of lubricant A white flocculent sub-
stance was found m new silicone-lubricated bearings This
_ub_to_,_= _C,_IJ _C rc_,rcd'J'z'_e_ ,n th_ I_hnratorv at room tem-
perature when rubbing ferrous metals were lubrtcated with
slhcones The principal cause of early synchro and servo
motor bearing fadure _s beheved to be the creeping away of
the small supply of silicone lubrtcant from the load-carrying
area of the Peanngs under serwce and storage conditions.
Studies proved that a lubricant based on bis(2-ethylhexyl)aze-
late sat_sfactonly lubncated synchro beanngs at temperatures
as low as -55"C Creeping of lubncants composed e_ther of
the azelate ester or of silicones from ball bearings was pre-
vented by the use of low-energy fluorochemical barrier films.
Tne hfe of synchros containing bearings treated w_th the
barrier film and lubricated with a bis(2-ethylhexy)azelate
composition h,_.S :ncreased from 300 hours to nearly 4.000
hours on standard quai_f,cat,on tests TAB
N66-21312# National Academy of Sciences--National Re-
search Council, Washington. D C Materials Advisory Board
METALWORKING PROCESSES AND EQUIPMENT Third
Progress Report by the Ad Hoc Committee
31 Oct 1965 32 p refs
(MAB-206-M(3); AD-625049) CFSTI: HC $200/MF $0.50
An =nvest_gation was made of lubrtcation m metal work-
mg apphcat,on of deformat=on theory to pract=ce, limitations
of the extrusion processes, thin sheet rolling TAB
N66-21317# Army Weapons Command. Rock Island, III. Re-
search and Engineering Div
A NEW METHOD FOR THE ANALYSIS OF VOLATILE COR-
ROSION INHIBITED PAPER
Peter Martin. Jr. Nov. 1965 25 p refs
(RIA-65-3105; AD-626584) CFSTI: HC $1.00/MF $0,50
The method utilized a commercial instrument, the Cor-
rator, which measures instantaneous corrosion rates in a con-
ducting media. Laboratory and field tests were conducted on
new and used VCI paper to establish the reliability and ac-
curacy of the method, The VCl papers were analyzed by adding
a paper sample to the salt solution, stirring to remove the VCl,
and noting the decrease in the corrosion rate. The decrease in
the corrosion rate was converted to weight of loading (grams
per square foot) by means of the standard curves previously
prepared. The results obtained compared favorably with re-
sults obtained by other more tedious analytical methods. The
method developed has the following advantages: utilizes a
stable reagent, nontechnical personnel can conduct the test.
the instrument is battery operated and the test time is less
than one hour. TAB
N66-21473
N66-21324# Naval Research Lab. Washington. D C
PROTECTIVE COATINGS FOR MAGNESIUM ALLOYS.
PART 2: RESISTANCE OF FLAME-FUSED TEFLON-
COATED MAGNESIUM AND ALUMINUM ALLOYS TO COR-
ROSION BY 3% SODIUM CHLORIDE SOLUTIONS
D. L Venezky. A G. Sands, and E. B. Simmons. Jr 15 Dec
1965 35 p refs
(NRL-6353; AD-626213) CFSTI: HC $2.00/MF $0.50
Teflon one-coat green enamel, which has been applied
in thin films. 00002 to 00004 in. thick, and which has
been properly flame fused, will not be wet by the 3% sodium
chloride solution during the test period; specimens having
such Teflon coatings exhibit enhanced corrosion resistance.
Three methods were evaluated as accelerated corrosion tests:
an immersion test, a salt droplet test, and a spherical-joint
contact test which could be modified to measure the relative
resistance of the coated specimens Magnesium alloy AZ31B-
H24, chrome pickled, was most resistant to corrosion
when coated with flamefused Teflon one-coat green enamel;
magnesium alloy specimens treated otherwise exhibited en-
hanced corrosion rates. Aluminum alloy 6061-T6, Teflon
coated and flame fused, exhibited ti_e greatest corrosiurl re-
sistance when compared with the other aluminum alloys tested.
No correlation was found between the various aluminum alloy
tempers studied and the corrosion rate. In general, the cor-
rosion tests indicate that the flame-fused Teflon coating af-
forded some protection against corrosion as compared to the
uncoated specimens, TAB
N66-21419# Rock Island Arsenal Lab.. III. Research and
Engineering Div.
DEVELOPMENT OF AN IMPROVED RINSE SOLUTION
FOR PHOSPHATE COATINGS THROUGH ADDITION OF
ORG_ANIC ACIDS
William O. Crawford Jan. 1966 25 p refs
(RIA-66-67; AD-628072) CFSTh HC $1.00/MF $0.50
Work was undertaken in order to improve the salt spray
resistance capabilities of phosphate coatings through innova-
tions in the post treatment of the phosphate coatings and
specifically through improvements in the supplementary rinse
solutions. Various compounds, both organic and inorganic,
were tested in solution, both by themselves_nd in combination
with each other and with the existing chr_ic acid rinse solu-
tion. as possible rinses for phosphate coStings. It was found
that four different 1-4 and 1-5 dicarboxylic acids, when used
in the proper concentration with the existing 0.6 gm/liter
(0.08 oz,/gal) chromic acid rinse increased the salt spray life
of a phosphate coating by at least one hour over the salt spray
life of a coating treated in the standard 0,6 gin/1 chromic acid
rinse. These four acids are: citric acid, glutaric acid. maleic
acid and succinic acid. It was also found that one aromatic
dicarboxylic acid tested, phthalic acid. had the same effect on
the salt apray life as the above mentioned aliphatic acids.
Author (TAB)
N66-21473# Rock Island Arsenal Lab., Ill. Research and
Engineering Div.
FACTORS INFLUENCING CORROSION PROTECTION
PROVIDED BY SOLID FILM LUBRICANT COATINGS
Final Technical Report
George P. Murphy and Francis S. Meade Dec, 1965 25p refs
(RIA-65-3380; AD-627395) CFSTI: HC $1.00/MF $0.50
This investigation included the effect of (1) resin-pigment
ratio. (2) coating thickness, and (3) wearing away of the film
on the corrosion protection provided by solid lubricant coat-
ings. Two series of solid film lubricants of various resin-
pigment ratios were made using good and poor pigment dis-
persion techniques. These series of solid film lubricants
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were evaluated at several levels of coating thickness Cor-
rosion protection was evaluated by means of 20% Salt Fog
cab=net whde wear life was determined by the Falex Wear
Test method A combinatbon friction-salt fog test was used
in determining the effect of wearing away of the film on cor-
rosion resistance It was found that a solid film lubricant
can be manufactured, using good pigment dispersion tech-
niques, which will provide 1000 hours of salt fog protection
Th_s lubricant showed no loss in wear life. It was also found
that. by using a 0.0010 in. coating made up of two layers,
salt fog life can be increased by at least 6 fold without sacri-
ricing wear life. Author (TAB)
N66-21481# Ampex Corp.. Redwood City. Calif
SELF-ACTING POlL BEARINGS OF INFINITE WIDTH
Edward J. Barlow Jan. 1966 25 p refs
(Contract Nonr-3815(00) (X))
(RR-65-14: AD-628021) CFSTI: HC $100/MF $0.50
The minimum gap between a rigid cylinder and a moving
foil (or between a rotating cylinder and a stationary foil) is
determined as a function of the wrap angle as well as of the
foil speed and tension, the cylinder radius, and the viscos*ty of
the lubricant. Author (TAB)
N66-21940# Laboratoires du Centre d'Etude de rEnergie
Nucleaire, Mol (Belgium)
IN PILE CORROSION OF NUCLEAR MATERIALS Final
Report, Mar. 1962-31 Mar. 1964
[1964] 43 p
(Contract EURATOM-084-62-3 RDB)
(EUR-2674; EURAEC-1522) CFSTI: HC $2.00/MF$0,50
Corrosion experiments on aluminum, stainless steel,
zirconium, titanium, niobium, zircaloy-2 and platinum were
carried out in-pile and after pile irradiation, and the results
were compared with those obtained out-of-pile under identical
conditions. Two horizontal channels and one vertical channel
of the 8R1 reactor were used in which the thermal neutron
flux was 1,38X1012 n/cm2/sec and the fast neutron flux was
1.4X1012 n/cm2/sec(2.8 Mev) The-qmma flux during opera-
lion of the reactbr was 7.3X 105 R/hr for energies between 1 and
5Mev After shut-down the gamma flux was 2,6X105 R/hr for
energies from 0,4 to 2.aMev. Electrochemical techniques
were applied as testing method. It was confirmed that passi-
vation of aluminum is improved by pile irradiation, as in-
dicated by decreased anodic currents and increased oxygen
overvoltages Potential-current curves on 18/8 chrome
nickel steels showed that the anodic currents increased with
irradiation when the solution was nitrogen, oxygen, or argon
saturated and in all acidities. In-pile potential-current
measurements on a ferritic steel (CSX) showed large anodic
currents and current peaks. These electric currents indicated
a strong general corrosion, The post irradiation examination
of zirconium, Zicaloy-2, titanium, and niobium showed that
the thickness of the initial oxide films on those metals in-
creased with increasing irradiation dose. Gamma rays had a
similar, but smaller effect as pile irradiation. It was con-
cluded that the effects of pile irradiation on the corrosion
process are mainly solution effects and not so much metal
effects, However. the mechanism of the reactions is not well
understood. (NSA)
N66-22066# Sandia Corp, Albuquerque, N. Mex.
WEAR TESTING OF PLATED COATINGS
C W. Jennings Jul 1965 32 p refs
(Contract AT(29-1)-789)
(SC-DR-65-269) CFSTI: HC $200/MF $0.50
An investigation was conducted to determine the wear
characteristics of combinations of electroplated metals for use
in rotary switches From specimens electroplated under con-
trolled conditions and tested for wear resistance wDth a wear q
tester which was similar in operation to a rotary sw_tch, no
apparent correlation was found between wear res=stance and
conditions of electroplating, other than thickness of the de-
posits A thin film of soft gold (approximately 30 mttlionths
of an inch thick) electroplated on a hard substrate of rhodium
or electroless nickel or brtght nickel was found to prowde
better wear characteristics than a rhodium-on-mckel system
A few tests were also run on gold alloy boards and ion-plated
gold on alumina substrates The latter combination, wh,ch
had excellent wear characteristics, shows considerable prom-
ise for high temperature or corrosive applications
Author (NSA)
N66-22187# Metallgesellschaft, A. G, Frankfurt am Main
(West Germany)
FURTHER DEVELOPMENT OF THE ZIRCONIUM ALLOY
ZrNb3Snl WITH A VIEW TO ITS APPLICATION AS
JACKETING MATERIAL IN WATER-COOLED NUCLEAR
REACTORS Quarterly Report No. 3, 1 Apr.-30 Jun. 1964
7 Jul, 1964 18 p refs Transl. into ENGLISH from German
(Contract EURATOM-019-63-11 TEED)
(EURAEC-1115)
ZrNb3Snl alloys with small admixtures of chromium,
iron, germanium, copper, antimony, tellurium and vanadium
were examined in comparative corrosion experiments in
superheated steam at 400 ° and 450°C. After 1000 hours in
superheated steam at 450°C, the following alloys show a
considerably lower corrosion than the ZrNb3Snl alloy: (I)
ZrNb 2.78 Fe 0.1, (2) ZrNb 2.78 Sn 0,3 Fe 0.1, (3) ZrNb
2.78 Sn 1 Fe 0,1. (4) ZrNb 1,90 Sn 1 Fe 0.5, (5) ZrNb 2.34
Cu 0.2, (6) ZrNb 2.34 Sn 0,6 Cu 0.2, (7) ZrNb 1.74 Cr 0.5,
(8) ZrNb 2.56 V 0.1-Sn 03, (9) ZrNb 2.04 Sb 0.2. (10)
ZrNb 2,04 Sb 0.2-Sn 0,3. Large cast ingots were smelted
from these alloys and prepared as test material for more
thorough corrosion experiments and for mechanical exami-
nation. Creep test experiments at 450°C. and tensile tests
at room temperature and 450°C were started. The stress in
the creep tests amounted to 3 and 4.5 kg/rnm 2 respectively.
Author
N66-22205"# Oak Ridge National Lab, Tenn
SNAP-8 CORROSION PROGRAM Quarterly Progress Re-
port, Period Ending 31 May 1965
H. W. Savage, E L Compere. R E Mac Pherson. W R
Huntley, and A Taboada Sep 1965 20 p refs
(NASA Order C-220-A; Contract W-7405-ENG-26)
(NASA-CR-67272: ORNL-3859) CFSTI: HC $1.00/MF $050
CSCL 18N
Corrosion loops for the SNAP-8 system were studied to
determine differences in corrosion and mass transfer rates
resulting from continuous cold trapping, and to evaluate the
effectiveness of cold trapping in reducing the hydrogen con-
centration in the NeK loop. Extraneous hydrogen was ob-
served with both an on-stream mass spectrometer and gas
sampling techniques, however the rate of extraneous hydro-
gen diminished with time. Deuterium was introduced into the
loop to distinguish between extraneous hydrogen and that in-
jected into the loop Data indicated that the equilibrium
pressure in the loop is approximately the same as the cal-
culated hydrogen partial pressure for the SNAP-8 primary
system in space A study was made to determine the effects
of decarburization on selected mechanical properties of Croloy
9M. Sheet tensile specimens were decarburized to a carbon
content of approximately 0002 to 0.01%. by exposure to
72
'N66-22327"# _eneral Electric Co. Cincinnati, Ohio. Missile
and Space Div.
ADVANCED REFRACTORY ALLOY CORROSION LOOP
PROGRAM Quarterly Progress Report No. 3, Period Ending
Jan. 15, 1966
R, W Harrison, ed 3 Feb. 1966 33 p refs
(Contract NAS3-6474)
(NASA-CR-54911i CFSTI: HC $200/MF $0.50 CSCL 11F
Work progress for a program to fabricate, operate for
10.000 hrs, and evaluate a potassium corrosion test loop
constructed of T-111 (Ta-8W-2Hf) alloy is reported, The
program status for procurement of materials; purification and
handling of alkali metals; quality assurance: and loop design
are given All of the lithium purification system drawing re-
visions were completed, Assembly of the argon-vacuum
manifold for the hthium purification system was begun, and
a hot trap was fabricated Minor design changes were made
and specifications for the T-11 Corrosion Loop I are being
written. L.S.
N66-22627_= Dougi¢_ A;,_.,,_f;. Co.. Inc., Sant= Men!c,,. Caf+f
Missile and Space Systems Div.
IMPROVED ELECTRON FRACTOGRAPHIC TECHNIQUES,
VOLUME II Second Quartedy Progress Report, 10ct,-S1
Dec. 1965
B. V. Whiteson, V. Kerlins, and A, Phillips 14 Jan. 1966
38 p
(Contract AF 33(615)-3014)
(SM-49150: AD-626774) CFSTI: HC $2.00/MF $0.50
Improved techniques for use of the electron microscope
in fractographic analysis are sought. The program is divided
into 3 tasks: Determination of the direction of rapid-crack
propagation in metal fractures; determination of the char-
acteristics distinguishing stre_s corrosion from hydrogen
embrittlement; and investigation of the correlation between
fatigue striation spacing and stress environment. Most of the
mechanical tests for the 3 tasks were completed. The most
promising technique for correlation of fracture features with
direction of crack propagation was replication of the fracture
surface adjacent to the edge. Consistent orientation appears
between tear dimple (a dimple open to the edge) and the
fracture direction near the edge. Shear dimples which are
closed to the fracture edge have inconsistent correlation
to fracture direction Dimples located near the center of the
fracture are either equiaxed or randomly oriented so that
they show" no apparent correlation to fracture direction TAB
N66-22684# Army Foreign Science and Technology Center,
Washington, D. C
CORROSION PROTECTION AND CLEANING OF TANKS
AND CONTAINERS
I. V. Rozhkov Dec. 1965 122 p refs Transl. into ENGLISH
of the book "Zaschita ot Korrozii i Zachistka Reservuarov i
Tary" Moscow, 1963
(FSTC-381-T65-673; AD-627701) CFSTI: HC $4.00/MF
$0.75
The book examines the new method of preservation of
tanks and containers, based on the use of corrosion inhibitors.
and its advantages over the old method of preservation of
technical stock with oils and greases. A new technology is
adduced for washing and preserving drums, tanks, and pipes.
which increases 3-4 times the storage time of the preserved
stock and decreases several times the cost of these operations.
The book also examines briefly the paint-_,arnish coatings
intended for protection of tanks and containers from corro-
sion. There is a detailed description of modern mechanized
methods of cleaning tanks and tankers of residues of petrol-
eum products, dirt. and rust. which decrease several times
N66-22761
the idle time of tanks and tankers during cleaning opera-
tions. An examination is made of the economy of the new
cleaning methods in comparison with the old methods based
on manual labor. This textbook is intended for officers and
men. as well as for workers engaged in the operation of fuel
tank yards and bases, and the tanker fleet. It will be usf_ful
also to the workers of plants manufacturing technical stock
for the fuel supply service. Author (TAB)
N66-22717# Mechanical Technology, Inc., Latham, N. Y.
CONDITIONS FOR THE RUPTURE OF A LUBRICATING
FILM
J. C. Coyne and H. G Elrod. Jr. Dec. 1965 57 p refs
(Contract Nonr-3731 (OO))
(MTI-65TR58; AD-629039) CFSTh HC $3.00/MF $0.50
An analysis is made to determine the shape of the film-
vapor interface when a thin liquid film separates from a sta-
tionary surface and is swept away on an opposing moving
surface. Situations in which variations of this phenomenon
occur include cavitation in bearings, the spreading of thigh
films, and the movement of bubbles in narrow spaces The
results of the analysis show that for a fixed attachment height
the flow carried in the separating film decreases with decreas-
ing N=(3p.U/T) 1/3, Stagnation points occur on the interface
(with upstream recirculation) at a film height of 3F/U where F
is the flow per unit film width and U is the plate velocity. As
N decreases, the flow decreases; and the stagnation point
moves down the interface toward the moving plate. A second
stagnation point always occurs at the point of film attachment.
A second important result is that film separation occurs m a
distance of about one plate clearance. Because this transition
distance is very small, the analysis ts applicable to situations
in which the plate velocity is not normal to the film edge, e.g.,
striated cavitation in bearings. The upstream trGnsition dis-
tance is shown to be • few plate clearances. TAB
N66-22789# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Foreign Technology Div.
PLASTICS Selected Articles
30 Sep. 1965 17 p refs Transl. into ENGLISH from Plasti-
cheskiye Massy (Moscow). no, 9, 1964 p 18-20; 41-43
(FTD-TT-65-909/1+2+4; AD-622355) CFSTI: HC $-i.00/MF
$O.5O
CONTENTS:
1. SELECTION AND APPLICATION OF SILICONE
FLUIDS TO DECREASE THE ADHESION OF PLASTICS TO
SOLID SURFACES L. M. Vinogradova, A. Ya, Korolev. P. V.
Davydov, and R. V. Kuchenkova p 1-7 refs (See N66-22760
12-18)
2. THE EFFECT OF LOW TEMPERATURES ON THE
ANTIFRICTION PROPERTIES OF POLYCAPROLACTAM
Yu. A. Yevdokimov. A. F. Kotenko, and M. S. Popov p 8-13
refs (See N66-22761 12-18)
N66-22761 Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
THE EFFECT OF LOW TEMPERATURES ON THE ANTI-
FRICTION PROPERTIES OF POLYGAPROLACTi_,M
Yu. A. Yevdokimov, A. F. Kotenko, and M. S. Popov In its
Plastics 30 Sep. 1965 p 8-13 refs (See N66-22T59 12-18)
CFSTI: HC $1.00/MF $050
The antifriction properties of polyamides (polycaprolac-
tams) at low temperatures were investigated. The wear and
coefficient of friction of both- capron and bronze on steel
with and without lubrication, were determined: (1) at 20 °
to 25°C, without preliminary cooling of the samples, (2) at
20 ° to 25°C. with preliminary cooling of the samples at -50°C
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for 10 and 20 days, and (3) at -50°C. Tests were conducted
at a constant specific pressure of 30 kg/cm 2 and at differ-
ent slip speeds of 025, 0.5, 0.99 and 1.95 m/sec; and at a
constant slip speed and different specific pressures of 10,
30, 50. and 75 kg/cm 2. The tests were conducted on a
rathe, and experimental details are described. Graphs are
depicted, showing the dependence of both volume wear and
friction coefficients for both capron and bronze during fric-
tion against a steel disc (from the lathe) at the varying slip
speeds and pressures. The results are discussed, L.S.
N66-22765# Naval Research Lab., Washington, D. C.
A SYSTEMATIC APPROACH TO THE BEHAVIOR OF
METAL SOAP-OIL SYSTEMS
R. N, Bolster and R. C. Little 6 Jan. 1966 15 p refs
(NRL-6361; AD-627856) CFSTI: HC $1,00/MF $0.50
Application of the solubility parameter concept to
micellar and crystalline metal snap dispersions in low-
polarity solvents can give some order to effects of the
solvent in these systems. The ASTM dropping point tern-
perature is shown to be a function of solubility parameter,
and it is proposed that dropping points can be estimated
when solubility parameters are known. A new method for
estimating the solubility parameter of an oil, based on its
interaction with soap. is also suggested. Author (TAB)
N06-22779# Naval Research Lab., Washington, D. C.
ANALYSIS FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER LUBRICANTS Interim Report
J. G. O'Rear and P. J. Sniegoski 5 Jan. 1966 10 p refs
(NRL-6338;AD-628914) CFSTh HC$1.00/MF$0.50
Methods of gas chromatography were applied to the
analysis of scyl components in commercial neopentyl esters
end in lubricant formulations derived from such asters. Analy.
sis of the free acids produced by hydrolysis of the samples
revealed that the aster lubricants were derived from normal
acid= ranging from C 5 to Clo; isovaleric acid was present in a
few samples, Average acid chain length varied from 51 to 7.5.
From 20 to 83% of the acyl groups found in the lubricant
formulations were from n-veleric acid. All results were in good
agreement with previous results obtained by nuclear mag-
netic resonance spectroscopy. Author (TAB)
N66-23233# Oak Ridge National Lab.. Tenn, Chemistry Div.
AN ALL-METAL CELL TECHNIQUE FOR THE MEASURE-
MENT OF THE EMF OF MOLTEM METAL-METAL HA-
LIDE SOLUTIONS CORROSIVE TO CERAMICS
Harry R. Bronstein [1964] 3 p Presented at the Electrochem-
ical Soc. Meeting, San Francisco
(Contract W-7405-ENG-26)
(ORNL-P-814; CONF-650502-3) CFSTI: HC $1.00/MF$0.50
The need for an all-metal cell technique for corrosive
rare earth-rare earth halide solutions is pointed out. Such
a technique, using Ta metal tubes with sintered porous Ta
plugs welded in the sides, was applied to the Hg(s), HgSO 4
(saturated solution)/Ag(s), Ag2SO 4 (saturated solution) cell.
The Dotential was determined to be +41.5+0.1 mV at 25°C,
in good agreement with previous values. The technique
was also applied to the molten Cd-CdCI 2 system at 635°C.
For 2 and 10 mole % Cd-CdCI2 electrodes vs the saturated
Cd-CdCI 2 electrode, the potentials were +111.0 and +33.0
mY, respectively, in good agreement with values (+113
and +35 mY) obtained in an all-glass apparatus. NSA
N06-23371# Brookhaven National Lab.. Upton, N,Y.
HIGH-TEMPERATURE LIQUID-METAL TECHNOLOGY RE-
VIEW Bimonthly Technical Progress Review. Volume 3, No.
4, Aug. 1966
t
Nov, 1965 52 p
(Contract AT(30-2)-GEN-16)
(BNL-953(PR-16)) CFSTI: HC$3.00/MF$0.50
Twenty-one reviews of current topical and progress re-
ports on research and development programs concerned with
liquid metals are presented. Subjects covered include: fluid
dynamics, heat transfer, material development, corrosion,
instrumentation, chemistry, chemical analysis, and component
development. NSA
N66-23394# Office of Naval Intelligence, Washington. D. C,
Translation Section.
PROTECTION OF STEEL AND LIGHT ALLOYS WITH
POLYVINYL BUTYRAL PHOSPHATIZING PRIMERS VL-023
[ZASHCHITA STALl I LEGKIKH SPLAVOV POLIVINIL.
BUTIRAL'NYMI FOSFATIRUYUSHCHIMI GRUNTAMI VL-
023]
G. Ya. Terlo [1966] 8 p Transl. into ENGLISH from Lakokra-
sochnye Materialy i ikh Primeniye (Leningrad). no 5, 1964
p 33-36
(ONI-TRANS-2060; TT-66 60554: AD-628185) CFSTI: HC
$1.00/MF $0.50
It is shown that the newly developed phosphatized prim-
ers VL-023 based on mediu m-viscous polyvinylbutyral
and modified phenol resins have high stability, water and
atmosphere resistance, excellent covering capability and
dispersion. It is also shown that the primers VL-023 can be
used for protection of metal against atmospheric corrosion
during the period of inter-operationat preservation (replacing
phosphatized salt 'mazhef' and oiling) Author (TAB)
N66-23581# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
EFFECT OF OIL OXIDATION ON THE PROCESS OF RUN-
NING-IN A RING-SOCKET PAIR IN AN INTERNAL COM-
BUSTION ENGINE
S. V, Ventser, M. M. Chupis, and V. 0 Lelyuk 26 Nov. 1965
11 p refs Transl, into ENGLISH from Dopovidi Akad. Nauk
Ukr, RSR. (Kiev), no. 4, 1964 p 499-501
(FDT-TT-65-1039/1+2+4; AD-624910) CFSTI: HC $1,00/
MF $0,50
A typical scheme of the running-in process was obtained
on an experimental set-up simulating the work of a ring in a
socket. It was found that stabilization of the temperature and
the work of friction does not characterize the end of the
running-in process, but the formation in the oil of oxidation
processes and oxidative polymerization, The phenomenon of
'apparent' repeated running-in was observed on replacing the
worked oil by fresh oil. The results famish grounds for re-
vising plant conditions of running-in, Author (TAB)
N66-23647"# Southern Research Inst.. Birmingham, Ale
EFFECTS OF COMMERCIALLY AVAILABLE PROTECTIVE
COATINGS ON STRESS-CORROSION PROPERTIES OF
SUPERSONIC-TRANSPORT SKIN MATERIALS Final
Summery Report, 1 Jun. 1964-31 Jan. 1966
J, O, Honeycutt, Jr. and A, Clyde WilJhelm 22 Mar 1966
143 p refs
(Contract NASr-117)
(NASA-CR-74414) CFSTI: HC $4,00/MF SI.00 CSCL 11F
The experiments consisted of the exposure of self-
stressed specimens, bare and coated, scratch damaged and
undamaged, to environments of hot salt at 550°F and humid
salt at 95°F for durations up to 7.000 hr, The substrates in-
vestigated were titanium alloy Ti-8-1-1 (titanium with 8%
aluminum. 1% molybdenum, 1% vanadium). AM 350 SCT
(a high-strength stainless steel tn the sub-zero-cooled and
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- tempered condJtion), and Rene 41 (a nickel-base super-
alloy in the heat-treated and aged condition) The coatings
investigated on all three substrates were designated" as
aluminum-modified sd_cone, catalytically cured silicone.
and z_nc tn sd_cate vehicle The effects of the exposures were
evaluated by means of visual examMatpon, bend-ductility
tests, and metallographic examination In addition to the
experimental work, survey was made of five airframe man-
ufacturers to determine their latest opinions about SST
coatings The experimental results were Mterpreted with
respect to the findings from this survey A preliminary
evaluation was made on five additional coatings that had
not been included in this or the previous investigations.
Author
N66-23655"# Aluminum Co. of America, New Kensington,
Pa. Alcoa Research Labs.
INVESTIGATION OF THE STRESS-CORROSION CRACK-
ING OF HIGH STRENGTH ALUMINUM ALLOYS Summary
Report, May 6, 1963-Jui. 6, 1965
R W Lifka W Kincl. M. B. Shumaker. R A. Kelsey, and D. G.
Vandenburgh 1 Aug 1965 181 p refs
(Contract NAS8-5340)
(NASA-CR-74443) CFSTI: HC $5.00/MF $1.25 CSCL 11F
Stress corrosion cracking of several high-strength
aluminum alloys was tested in various environments, after
protective surface treatments and coatings, and after tem-
peNng and welding. Parent AI-Zn-Mg alloys were little af-
fected: but In the as-welded condition, all investigated AI
alloys suffered severe localized corrosions of the heat af-
fected zones. Post-weld aging eliminated this effect greatly.
Good stress-corrosion cracking resistance was obtained for
all alloys when they were welded and stressed either in
bending, or !n ten_nns as high as 75% of their weldment
strength. Post-weld aging decreased weld-strength to cor-
rosion cracking markedly Plate to forging combinations of
alloys with different grain orientations showed the same
resistance to stress-corrosion cracking as the plate. Direct
tension loading caused more rapid failure of susceptible
materials than bending on constant deformation fixtures;
but severely corroded specimens showed long time failure
modes. G.G.
N66-23670"# SKF Industries. Inc., King of Prussia, Pa. Re-
search Lab
BEARING-LUBRICANT ENDURANCE CHARACTERISTICS
AT HIGH SPEEDS AND HIGH TEMPERATURES Final
Report, 1 Sep. 1962-31 Aug. 1965
C J. Wachendorfer and L. B. Sibley [1965] 128p refs
(Contract NASw-492)
(NASA-CR-74097: AL65T068) CFSTI: HC $4.O0/MF $1.00
CSCL 131
This study was performed to determine operability, critical
mode of failure and life of angular-contact ball bearings of
advanced design at high temperatures in excess of 500°F
using the best available fluid lubricants in a recirculating sys-
tem. Ball bearings made of vacuum-melted tool steels having
high hot hardness were tested with a number of high-tem-
perature fluid lubricants representing hydrocarbons, esters,
and polyphenyl ethers. The results indicate that satisfactory
operation is possible at bearing temperatures at least up to
600°F. Ten bearings made of M-1 tool steel with silver-plated
cages and tested with a lubricant containing a synthetic
paraffinic hydrocarbon with an anti-wear additive, ran at
600°F and 42,800 rpm without any sign of failure or lubri-
cation distress to lives in excess of twice the computed LtO
life. A broad correlation was obtained between the occurrence
of surface distress and low lubricant viscosity at the bearing
operating temperature, This is believed to reflect an insuffi-
N66-24265
cient elastohydrodynamic lubricant film condition in the
bearing. Insufficient boundary lubricant characteristics of
some fluids were found to produce smearing (galling) type
failures early in the tests. Author
N66-23825"# National Academy of Sciences--National Re-
search Council. Washington, 0. C. Div. of Chemistry and
Chemical Technology.
IINFORMATION SERVICES RELATING TO THE PREVEN-
TION OR LIMITATION OF ENVIRONMENT-ASSOCIATED
DEGRADATION OF MATERIALS AND EQUIPMENT]
Final Report
Jan. 1966 14 p
(Contract NASr-182)
(NASA-CR-71680) CFSTI: HC $1.OO/MF $0.50 CSCL 111
Information services relating to the prevention or limi-
tation of environment-associated degradation of materials
and equipment were provided to the National Aeronautics and
Space Administration. The contract provided partial sup-
port for the Prevention of Deterioration Center. an informa-
tion center in this field of environmental and materials
sciences, established and continued wtth primary suppur[
under a contract funded by the Army, Navy, and Air Force,
The services provided to NASA included consultations on
specific deterioration problems, abstracts of scientific and
technical documents, bibliographies, document loans from
the Prevention of Deterioration Center library and a state-
of-the-art monograph related to the meteoroid environment.
Another product of contract is a glossary of terms used in
materials degradation studies in the hyperthermal environ-
ment, Author
N66-24263# Joint Publications Research Service. Washing-
tort, D.C,
RESISTANCE OF EP375 AND EP495 ALLOYS TO DE-
FORMATION
B. A. Kardonov. A. F. Mel'nikov, A. V. Pravdin, and A. S.
Tikhonov In its Production of Bimetals. 30 Mar. 1966 p 79-
84 refs (See N66-24246 13-17) CFSTI: $6.00
High strength and anti-corrosion steel alloys from the
nickel-chromium-molybdenum, and from the nickel-molyb-
denum base were evaluated for their applicability as clads in
the production of bimetallic sheets by the pack method. Nickel-
molybdenum based alloys displayed a 5 to 7 per cent greater
resistance to hot deformation temperatures than the nickel-
chromium-molybdenum based group. Temperatures below
1000°C led to structural transformation of the alloys. Rolling
in the 900 ° to 1200 ° C temperature range increased deforma-
tion resistance of the alloys by 25 to 30 percent. G.G.
N56-24265# Joint Publications Research Service. Washing-
ton. D. C.
NEW STANDARD FOR HOT ROLLED THICK TWO-LAYERED
CORROSION RESISTANT STEEL
T. K Aleksandrova. I. A. Balakina, and A, M. Kanunnikova
In its Production of Bimetals 30 Mar, 1966 p 197-205 refs
(See N66-24246 13-17) CFSTh $6,00
Bimetallic sheet specimens, having a steel base layer and
steel cladding, were manufactured by the pack-cladding method
according to standard procedures for hot rolling. Safe layer
criteria and corrosion stability were utilized to establish mini-
mum thickness specifications for the cladding layer. Base
thickness and clad layer ratios determined overall strength
properties; plasticity of the base layer was checked by the
flexure method with the base layer outward, It was con-
cluded that resistance to shear did not depend on the brand
of steel of the base layer, and that shear resistance along the
border of the layer connections was somewhat higher than
75
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shear resistance along the base metal. A list with the obtained
standard specifications for hot-rolled thick two-layered corro-
sion resistant bimetal steel sheets was tabulated G.G
N88-24268# General Electric Co,, San Jose, Calif. Atomic
Products Div.
GENERAL ELECTRIC SODIUM MASS TRANSFER PRO-
GRAM
R. S. Young and R,W. Lockhart /n AEC Proc. of Sodium Com-
ponents Develop Program Inform Meeting, Chicago, III,
Jun. 16-17. 1965 [1965] p 18-35 refs (See N66-24266
13-22) CFSTI: HC $3.00/MF $1.50
This report describes the status of a study being conducted
on mass transfer and corrosion of materials in flowing sodium.
The study is involved in evaluating the use of candidate mate-
rials in sodium cooled reactors in nou_-,uuiear ioop tests, and
in developing a means of predicting corrosion or mass trans-
fer rates in full sized systems Inc}uded are discussions of the
mass transfer results, localized corrosion effects, and corro-
sion mock-ups for large sodium systems. R NA
N66-24419# General Electric Co.. San Jose. Calif
SPECIFIC ZIRCONIUM ALLOY DESIGN PROGRAM Sum-
mary Report
H.H. Klepfer Brussels. EURATOM, 1966 99p refs
(Contract AT (04-3)-189)
(EURATOM-2683e; EURAEC-1193) CFSTI: HC $300/MF
$0.75
The results of selected basuc experiments gave strong
indications that the corrosion and corrosion hydriding of
zirconium alloys is dependent on the chemical, mechanical,
and electrical properties of the oxide film. The compositJon
of corrosion films was found to be directly proportional to
the alloy content of the substrata even in complex alloys
Excellent agreement was found between the activation an-
ergy for oxygen diffusion in ZRO1994 and the activation
energies for parabolic or cubic oxidation of zirconium in both
air and water. Yttrium decreased the plasticity of zircomum
oxide while chromium and iron increased plasticity, and thus
accounted for the early =palling of oxide observed for Zr-Y
alloys and the good adherence of films on Zr-Cr and Zr-Fe
alloys, Corrosion hydriding may be controlled by whether
electronic, or protonic, charge transport is promoted by the
addition of a given alloying element to the zirconium oxide
film. Corrosion rates, hydriding rates, and mechanical prop-
erties of 31 alloys containing selected additions of Nb, Cr.
Fe. or Cu were measured at 300. 400. and 500°C. Author
N66-24442"# Aerojet-General Corp., Azusa. Calif. Von Kar-
man Center,
SNAP-8 MATERIALS REPORT Semiannual Report. 1 Jan.-
30 Jun. 1966
H, Derow end 8. E, Ferwell Jul, 1965 89 p refs Its Rapt.-
3038
(Contract NAS5-417)
(NASA-CR-54719) CFSTI: HC $3.OO/MF $075 CSCL 18N
Investigations were conducted in support of the design.
fabrication, and development testing of various SNAP-8 com-
ponents Investigation of a mercury forced-convection corro-
sion loop was continued with the aim of evaluating the
corrosion resistance of 9Cr-lMo alloy steel (the reference
mercury-containment material) for lO,OO0-hour service.
Rubidium is being evaluated as an additive to the mercury to
promote boiler conditioning, Data were developed in a con-
tinued program to evaluate the effect of the SNAP-8 operat-
ing environment on 9Cr-lMo steel. Author
N66-24451# Atomic Energy of Canada. Ltd. Chalk River.
(Ontario)
AECL EXPERIMENTS ON THE CORROSION OF ZIRCONIUM
ALLOYS UNDER IRRADIATION
S. Cox May 1965 82 p refs
(AECL-2257) CFSTI: HC $1 50/MF $075
The corrosion of z_rcomum alloys under Irradiation has
been examined at AECL by exposing corrosion specimens
in the water-cooled loops in NRX and NRU reactors The re-
sults of these experiments are reported here and are com-
pared with evidence obtained from the examination of fuel
cladding =n the same experiments where this _s avadable The
data on Zircaloy-2, the alloy for which most 0nformatton _s
available, are compared w,th the results of experiments
elsewhere and it is concluded that the observatLons of ox,-
clarion and oxygen absorption are JnfFuenced considerably by
conditions in the spec_men's environment "[hu_,. ox_d=z=r?l'
conditions in the loop coolant have otten beer] accompar_e.t
by qncreased weight gains and reduced hydrogen uptake Ur_rlur
'reducing' conditions the observed oxqde fl(m thickness ,s nor
real Autho,
N66-24474# National Academy of Sciences--National Re-
search Council. Washington, D C
FINAL REPORT OF THE PANEL ON LUBRICATION TO THE
AD HOC COMMITTEE ON METALWORKING PROCESSES
AND EQUIPMENT
Sap. 1965 41 p refs
(Contract ARPA SD-118)
(MAB-220-M)
The state-of-the-art of knowledge in friction and lubri-
cation as they relate to deformation processes and equipment
utihzatlon in metal working, was surveyed, Proper selection of
a lubricant has to consider individual reclulrements of low
frictqon and low wear characteristics for specific forming con-
ditDons: lubricants also control the temperature of a work pLece
or die in the deformatLon process Equations, based on the law
of adhesion, were used to determine the frictional force develop-
ing under loading conditions at the area of contact Fr_ctbon,
size, and number of wear particles were influenced by the
similarity as well as the hardness of the surface contact of
dry. unlubrlcated metals and quantitative predtctions on frtc-
tion or wear of unlubricated metals under dnfferent shd=ng
condbtions were not obtained Testbng of un(ubrtcated, con-
tacting metal surfaces for friction, wear. metal transfer, and
surface finish was found to be the best method to assure com-
patnbihty and proper lubrication GG
N86-24550"# Tyco Labs, Inc. Waltham, Mass.
DEVELOPMENT OF CATHODIC ELECTROCATALYSTS FOR
USE IN LOW TEMPERATURE H2/O 2 FUEL CELLS WITH
AN ALKALINE ELECTROLYTE Second Quarterly Report.
Oct. 1-Dec. 31, 1965
A. C, Makride=. J. Giner, and R, J. Jasinski [1965] 124 p
refs
(Contract NASw-1233)
(NASA-CR-70930) CFSTI: HC $4.00/MF $1.00 CSCL 07D
During this period 58 materials and 10 elements were
tested for corrosion resistance and activity as oxygen elec-
trodes in 2 N KOH at 75°C, The technidue was used to meas-
ure the current potential curve with rotated compact electrodes
immersed in KOH solutions saturated with nitrogen or oxygen.
Of the tested elements. Pd shows good 0 2 activity which is
only s_ightfy inferior to Pt, Graphite shows good mtnnsic
activity and iron with 0 2 reduction at E=600 mv is more active
than nickel. The experiments with intermetallic compounds
show that under conditions of 0 2 reduction, the fundamental
factor determining the activity is the atomic factor Com-
Pounds of Pt and Au show an i(E) curve for 0 2 reduction
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similar to those of pure Pt and Au, In some cases such as
TaPt 2, the activity of the intermetallic compound is very
close to the activity of pure Pt, The solid solution Co2Ni shows
a behavior which confirms the catalytic activity of Co 3+ con-
taining oxide and the poor activity of the bivalent oxide.
An tron carbide shows better activity for 0 2 reduction
than Fe. Metallographic characterization of 18 samples of
prepared intermetallic compounds shows that where a simple
phase was expected, a predominant phase with little or no sec-
ond phase was obtained. RN.A.
N66-24565# Douglas Aircraft Co., Inc.. Santa Monica, Calif.
Missile ant; Space Systems Div.
TITANIUM CORROSION IN AQUEOUS SOLUTIONS
Sam M Wtiman Feb. 1965 40 p refs Submitted for Publi-
cation Its Eng. Paper No, 1799
Experimental results on the corrosion behavior of tita-
nium in aqueous solutions are reported. A corrosion mech-
anism is based on the capability of achieving and maintaining
rritical tetravalent titanium ion equilibrium concentration.
[Ti+4]c The corrosion film appears to piay _ pc=.;. IF. th;3
model. It is considered that the film may occur in two forms.
one of which is soluble and the other is not, The soluble
form is thought to be in equilibrium with {Ti+4] c and thus
contribute to the apparent corrosion resistance of the system
as well as to explain some of the experimental results, A
discussion of the implications, including practical applica-
tions of this mechanism, is presented. Author
N66-24604"# Mechanical Technology. Inc., Latham, N.Y.
LUBRICANT LIFE TESTS ON BALL BEARINGS FOR SPACE
APPLICATIONS Final Report
S. F. Murray and P. Lewis 28 Oct. 1955 55 p r_f..:;
(Contract NAS5-9O20)
(NASA-CR-71695; MTI-65-TR-55) CFSTI: HC $3.00/MF
$0.75 CSCL 131
An experimental program has been conducted to compare
the effective lives of ball bearings operating in vacuum with
various types of MoS 2 solid films, and with a special high
vacuum oil. as lubricants, The test bearings were size 205
bearings running at 30 rpm under a ten-pound radial load.
Two particular combinations were also evaluated in oscil-
lating motion tests. Torque was used as the criterion for failure.
The results showed that most of the solid film lubricated bear-
ings were effective for the first several hundred hours, then
gave high and erratic torque values as the result of debris
being formed by wear of the lubricant film. A sodium silicate
bonded solid lubricant film, which contained MoS 2 and
graphite, was found to be particularly promising in both
rotation and oscillation, One particularly significant result was
the finding that the oil-lubricated bearings showed a sudden,
large increase in torque after running effectively for about
1400 hours in vacuum. This behavior has often been predicted
but has apparently never been observed experimentally, at
least for rolling ?ontact bearings, Author
N66-24697"# General Electric Co., Cincinnati. Ohio. Space
Power and Propulsion Section,
POTASSIUM CORROSION TEST LOOP DEVELOPMENT
Quarterly Progress Report No. 9, 15 Jul-15 Oct 1968
E E Hoffman ed [1965] 48 p refs
(Contract NAS3-2547)
(NASA-CR-54912) CFSTI: HC $2.0O/MF $0.50 CSCL 20M
The boiling and condensing operation of the prototype
corrosion test loop reached test conditions and the loop was run
for 1785 hours of stable operation. The running operation pro-
cedures are outlined, and the temperature and pressure data
are presented in graph form. The stability in the potassium cir-
cult was attributed mainly to the pressure drop across the
metering valve at the preheater inlet and to the wire wound
plug section located in the first 12 inches of the boiler. Argon
and nitrogen carbon monoxide were the principal gasses in the
chamber, and at the end of the test period were responsible for
approximately 83% of the pressure. Argon instabilities in
the getter-ion pump were reported. The test chamber environ-
mental monitoring, boiler performance, and calibration of
sodium and potassium flowmeters are discussed. Analysis of
loop performance indicated that the variations between actual
test and design test conditions were minor. No trends toward
component degradation were detected. NE.N
N66-24726# Battelle Memorial Inst, Columbus. Ohio.
A STUDY OF SLEEVE BEARINGS IN AIRCRAFT SUPPORT
STRUCTURES Summary Report
W. A. Glaeser, M F Amateau, and C. M Allen 1 Feb 1966
47 p
(Contract N Ow-62-0432-c)
{AC.-G28937) CFST! Hr $2 O0/MF $050
A research program was conducted to develop desrgn
information and data for plain atrframe bearings The type
of information developed in this prugram included bearing
life, load-carrying ability, frictional characteristics, and bearing
wear rates Emphasis was placed on grease-lubricated, htgh-
strength steel bearings and self-lubricating Telfon-fabric
bearings, Prior to the experimental work. a survey was made of
airframe manufacturers to determine the present and future
needs for plain-bearing design information Based on the re-
sults of the survey, bearing materials were selected and their
operating characteristics measured m an a_rframe-bearing-
evaluation apparatus, TAB
N66-24732# Wisconsin Univ.. Madison
MECHANISM OF STRESS CORROSION CRACKING IN
F__ACE-CENTERED-CUBIC METALS Final Technical Report
R. A. Dodd [1965] 5 p rafs
(Grant AF-AFOSR-221-63)
(AFOSR-65-2702; AD-628085) CFSTI: HC $1.00/MF $0.50
The work was designed firstly to examine the possi-
bility of the existence of a universal mechanism of transgranu-
lar stress corrosion cracking, originally postulated by Robertson
and Tetelman. and later, when such a mechanism was substan-
tially disproved, to examine possible cracking mechanisms in
various aiioy systems of interest. The experimental techniques
employed included the determination of times to complete
fracture under stress corrosion conditions, potentiostatic
studies of polarization phenomena, etc.. and electron micro-
scope investigations of dislocation configurations and esti-
mates of the related stacking fault energies. TAB
N66-24781# liT Research Inst., Chicago, II1. Technology
Center.
DEVELOPMENT OF A RUST-REMOVING CORROSION PRE-
VENTATIVE Final Report, May 21, 1964-May 20, 1965
David B. Boles Aug. 1965 44 p refs
(Contract DA-11-070-AMC-481 (W))
(11TRI-C6032-17: AD-626186) CFSTI: HC $2.00/MF $0.50
Removable corrosion preventatives were developed that.
when applied to rusted steel or iron surfaces, remove or ad-
sorb the rust during storage and prevent further deterioration.
It was necessary to use semipolar wax-base materials in
order to provide sufficient rust-removing activity. Fatty amides
were used as the wax base in all of the formulations. The rust-
removing activity was supplied by materials of an acidic nature,
p-toluene sulfonic acid or salicyclic acid, or by chelating agents
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of the beta-diketone class. The diamide of oleic acid and di-
ethylenetriamine was added as a corrosion inhibitor, The formu-
lations are effective in removing fight rust films, and they pro-
vide protection against rerusting under inside storage
conditions. Author (TAB)
NSS-24820# Monsanto Research Corp, Everett, Mass
EFFECTS OF SELECTED STRAINS OF MICROORGANISMS
ON THE COMPOSITION OF FUELS AND LUBRICANTS
Final Report, 1 Sep. 1962-27 Nov. 1964
Glenn R. Wilson, John O. Smith. H. F. Martin, Dolph Klein.
E. C. Harrington et al Wright-Patterson AFB, Ohio, Res and
Technol. Div., Jan, 1966 154 p refs
(Contract AF 33(657)-9814l
(RTO-TDR-63-4117, Pt. il; MRB-2023F, AD-628673;
A select number of aerobic bacterial and fungal cuJtures
(isolates from contaminated fuel tank bottomst were screened
against a variety of let fue/s (JP-4 and JP-BJ a tubr=cant, a
liquid rocket propellant, and a spectrum of p_re n;'arocarbons
(naphthenes and normal and branched alkanes) for g:ow!h-
supporting properties Variable growti_ support on sit jet fue]
samples was noted with the exception of one which was founu
to contain no detectable normal alkanes Removal of :_orma_
alkanes from the other jet fuel samples sigmficantly reduced
their growth-supporting properties The normal atka-es sup-
ported the most growth, the 2-methyl and 2,2-dimethyl alkanes
lesser growth, and the naphthenes no growth support After
the prolonged incubation of several of the bacterial cultures
on the initially resistant jet fuel sample, several cultures
adapted to it, A variety of jet fuel additives were also screened
against bacterial cultures and certain types were found to in-
hibit growth Author (TAB)
N88-28094# 8ettis Atomic Power Lab. Pittsburgh. Pa.
DEVELOPMENT OF ZIRCONIUM-BASE ALLOYS
W, F, Bourgeois and J. N, Chirigos Nov. 1965 44 p refs
(Contract AT(11-1)-GEN-14)
(WAPD-TM-546) CFSTI: HC $2,00/MF $0,50
An experimental program was conducted in order to de-
velop an alloy having corrosion resistance superior to Zircar
Ioy.2 in steam at temperatures greater than 750_F but w_th
hydrogen pickup and corrosion resistance in water at least
equal to that of Zircaloy-2 Corrosion results, hydrogen ab-
sorption, hardness, and some tensile data are presented for six
zirconium-base alloys containing from 0 to 1 wt% tin. iron.
and chromium after 311 days in 680 °F water, 259 days in
850°F steam (1500 psi), 176 days in 950°F steam (1500 psi).
and 30 days in 1150°F steam (15 psi) It was concluded that
four alloys are particularly promising for high-temperature
steam applications and. of these, a ternary alloy of sponge
zirconium with 05 wt% iron and 1 0 wt% chromium appears
to have the best combination of overall propert=es
Author (NSA)
NaB-25284# Joint Publications Research Service, Washing-
ton. D.C.
ANTICORROSIVE PLASTIC COATINGS
V. G. Samsonov, V, G. Kharekhash et el 11 May 1966 71 p
refs Transl into ENGLISH of the book'Protivokorrozionnyve
Plastmassovyye Pokrytiya" Kiev. "Tekhnika" Publishing
House, 1965 p 4-91
(JPRS-35452; TT-66-31888) CFSTh $3.00
The use of corrosion resistant polymeric materials for pro-
tective coatings on the inner surfaces of ferrous and stainless
steel containers, pipes, and valves is discussed. Technological
methods and pertinent data are presented for the economic
and efficient use of these materials; and the results of a me-
chanical, chemical, and physical properties investigation are
given. D,T.
NIB-2EO04"# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.
COMPATIBILITY OF COLUMBIUM AND TANTALUM TUBING
ALLOYS WITH REFLUXlNG POTASSIUM
Coulson M Scheuermann end Charles A, Barrett Washington.
NASA. May 1966 45 p refs
(NASA-TN-D-3429) CFSTI: HC $2.00/MF S050 CSCL 11F
The corrosion resistance of potential columbium and tan-
talum tubing alloys to refluxing potassium was tested at tem-
peratures bracketing the maximum expected use temperature
of the advanced turboelectric space power systems. 1800 ° to
2400°F. Tests were conducted with reflux capsules, The cap-
sule wall served as the test specimen. The initial oxygen
content of the potassium was a maximum of 20 parts per
million as determined by mercury amalgamation and vacuum
distillation techniques. The oxygen content of the materials
was generally 100 to 200 parts per million. The tests were
performed in a vacuum of 10-7 to 10-11 tort for times up to
4000 hours. The materials studied were the columbium alloys
8-33, SCb-291. Cb-tZr. O-14. B-66, FS-85. AS-55. 0-43.
C-129, end Cb-752: and the tantalum alloys Ta-IOW, T-111,
and T,222. The pattered alloys containing the reactive ele-
ments zirconium or hafnium were found to be more resistant
to corrosive attack than the ungettered alloys under the test
conditions. A mechanism is proposed, based on experimental
results, that describes the oxygen accelerated corrosive attack
of columbium end columbium alloys by potassium under
refiuxing conditions, involving the formation and solution of
complex oxides, This mechanism may be expected to be ap-
plicable, in principle, to the other refractory metal-alkali metal
systems as well. Author
N66-26289# General Dynamics Corp., Chicago. III, Liquid
Carbonic Div.
DESCALING AND DECONTAMINATION STUDIES
T.F D'Muhala 8Jun. 1965 199p refs
(SD-22)
A proprietary neutral descaling formulation designated
RD16 was used in comparison with existing descaling agents
for all tests conducted on presoiled laboratory test coupons
Formula modifications extended the utility and effectiveness
of RD16 without grossJy affecting desirable characteristics of
neutrality, low metal loss and stability Decontamination
experiments were performed on metal coupons which had been
precontaminated, RD16 surpassed the requirements for a
radioactive soil decontaminant. Tests were conducted on
actual reactor system components, Comparative tests were
performed simultaneously with existing, approved, methods
of decontamination, When used in a multi-step process.
RD16 appears to be as effective a decontaminant as other
processes tested, Further evaluation established the safety
associated with RD16 for materials of construction and person-
nel. Formula modification resulted in a family of neutral de-
contaminating solutions, each for a specific purpose, Tests
conducted in actual systems corroborated test data as to el-
fectiveness, safety and economics Author
N66-25768# Boeing Scientific Research Labs, Seattle, Wash
Mathematics Research Lab
A STOCHASTIC CHARACTERIZATION OF WEAR-OUT FOR
COMPONENTS AND SYSTEMS
78
=Z W. Btrnbaum (Washington Univ), J O. Esary, and A. W.
Marshall Sep. 1965 26 p refs Also issued as TR-46 by
Washington Umv Its Math, Note No, 420
IContract Non r'-477 (38))
(DI-82-0460)
It is welt known that the future life distribution of a device
remains the same regardless of the time it was previously in
use, if and only if the life distribution of that device is exponen-
tial. For this reason exponential life distributions are accepted
as characterizing the phenomenon of no-wear. The problem
of finding a class of life distributions which would similarly
reflect the phenomenon of wear-out has been under investiga-
tion for some time. In answer to this problem we introduce in
this paper the class of IHRA (Increasing Hazard Rate Average)
distributions and show that it has. among others, the following
optimal properties: (i) it contains the limiting case of no-wear,
i.e.. all exponential distributions, (ii) whenever components
which have IHRA life distributions are put together into a
coherent system, this system again has an IHRA life distribu-
tion, i.e., a system wears out when its components wear out.
and (lii) the iHRA class is tim =,=,=;;ebL _Ja_= w_th properties
(i) and (ii). Author
NB6-2U16# Netherlands Research Centre TNO for Ship-
building and Navigation. Amsterdam. Engineering Dept.
COMPARATIVE SHIPBOARD MEASUREMENTS OF SUR-
FACE TEMPERATURES AND SURFACE CORROSION IN
AIR COOLED AND WATER COOLED TURBINE OUTLET
CASINGS OF EXHAUST DRIVEN MARINE DIESEL ENGINE
TURBOCHARGERS [VERGELIJKENOE METINGEN VAN
CORROSIE EN WANDTEMPERATUREN IN LUCHT- EN
WATERGEKOELDE TURBINEUITLAATHUIZEN VAN DRUK-
VULGROEPEN VOOR SCHEEPSMOTOREN]
R. W. Stuart Mitchell end V. A. Ogale Dec. 1965 14 p ref
Its Rept,-77M
(TDCK-44575) CFSTI: HC $1.00/MF $0.50
This report deals with comparative surface temperature
and surface corrosion measurements on the turbine outlet cas-
ings of an air cooled end of a water cooled exhaust driven
turbocharger of a marine diesel engine using residual fuel.
Results indicate that. for the turbocharger under investiga-
tion. air cooling is to be preferred to water cooling. Author
N66-2584.4# General Electric Co., Schenectady. N. Y. Ma-
terials and Processes Lab,
DEVELOPMENT OF HOT-CORROSION RESISTANT ALLOYS
FOR MARINE GAS TURBINE SERVICE Final Summary Re-
port
Paul A Bergman. Chester T, Sims. and Adrian M. Beltran
21 Jan, 1966 146 p refs
(Contract N600(61533)63218)
(MEL-131-66; AD-629786) CFSTI: HC $4.00/MF $1.00
A program was initiated to develop improved hot-corro-
sion-resistant alloys for Naval gas turbines. Two series of
nickel-base alloys and one series of cobalt-base alloys plus
appropriate commercial alloys were studied for possible ser-
vice as blades and vanes, respectively. Hot-corrosion testing
was conducted in two simulated gas turbine burner rigs. one
designed particularly for this pro9ram. Test variables of tem-
perature, air/fuel ratio, specimen configuration, and atomi-
zation effects have been studied using combusted diesel fuel
and fixed amounts of sulfur and with salt injected. Proper con-
ditions to achieve reproducible and discriminating hot-corro-
sion attack have been established. Relative behavior of both
experimental and commercial alloys have been determined.
The effects of individual element additions appear to have
been identified in certain instances; in other cases, composi-
tions were too complex for such separation. Thus, the effects
of several elements in nickel-base alloys appear clear, but
N66-25978
longer-time testing is recommended for cobalt-alloys Me-
chanical properties and microstructures of alloys designed
for this program are studied and reported Author (TAB)
N66-25851# Office of Naval Intelligence. Washington, D C
Translation Section.
PLASTICS-BASED ANTICORROSIVE COATINGS. SYN-
THETIC COATINGS FOR SHIPS' HULLS [SINTETIGHES-
KIYE MATERIALY V SUDOSTROYENIE I SUDOREMONTE]
[1966] 7 p Transl. into ENGLISH from Morsk Transp (Mos-
cow). 1962 p 150-158
(ONl-Transl.-2108: AD-629731)CFSTI HC $1 10/MF$050
Anticorrosive synthetic paints for ship hulls are discussed
Painting procedures for ships with different sailing require-
ments are listed. The composition of various primers, and the
application of ethanol paint are mentioned Anticorroswe cover-
ings of vinyl paints and paints based on epoxy resins are de-
scribed, including the particular use and the number of layers
recommended. It is pointed out that paints based on synthetic
resins are most stable for ships salting in tropical and sub-
_.ulJ;_,al wateds. Paints are indicated for use as protection
against molds, microorganisms, and insects such as termites,
Paints for both the underwater end the above water sections
of the hull are designated N E N
N66-2§884# Mechanical Technology, Inc.. Latham, N J.
FRICTION AND LUBRICATION IN HOT METAL DEFOR-
MATION
Marshal; E.. Peterson and F. F Ling 20 Mar 1966 98 p refs
(Contract N 0w-65-0363-c)
(MTI-66TR18: AD-630204) CFSTI: HC $3.00/MF $075
A study was conducted to investigate the fr=ct_onal be-
havior of metals m hot metal deformation The purpose of
the study was to gain a better u.derstand_ng c,f fr:ct:cn st
high pressures and temperatures characteristic of metal-
working processes. A test techmque was developed _n
which a thin foil was compressed between a hardened anvd
and a flat plate Friction was determined by applying a tan.
gentia_ force to one of the specimens A techmque was also
developed to evaluate lubricants based upon the surface dam-
age of various pure metals and alloys m both the lubricated
and the unlubrLcated cond_hon, at temperatures to 1800=F
and pressures to 200,000 ps_ It was found that th_s test
umquely yielded the friction coefficient of a gwen metal com-
bmatlon at a part_cu(ar pressure and interface temperature
The var:ab!es found to he most stgmflcant Jn the pressure
range 8000 to 200,000 psi are the roughness, temperature,
surface ox=de, and tool materials Over this pressure range
fr_ct_on is primarily determined by the strength of the metal
Adhesion effects modify the fr=ction but prLmardy determine
the extent of metal transfer TAB
N66-25978# Ohio State L)niv, Research Foundation, Colum-
bus,
A STUDY OF THE MECHANISM OF STRESS CORRO-
SION CRACKING IN THE IRON-NICKEL-CHROMIUM
ALLOY SYSTEM Quarterly Report. 1"/ Jun.-16 Sep. 1966
R W, Staehle 12 Nov. 1965 54p refs
(Contract AT(11-1)-1319)
(C00-1319-32) CFSTI: HC $3,00/MF $0.50
Developments are reported for experiments on: time to
cracking as affected by alloy, stress, dissolved oxygen, and
sodium chloride; tensile properties as affected by temperature
and alloy content; frequency of annealing twins as affected
by alloy, cold work, and annealing temperature; electron
metallography; and electrochemical studies. Work is under
way to modify the circulating autoclave system in order to
improve monitoring of data and to obtain better control of
variables. Author INSA)
7_
N66-26038
N66-26038# , Commissariat a rEnergie Atomique. Saclay
(France)
CONTRIBUTION TO THE STUDY OF PITTING CORRO-
SION OF MAGNESIUM AND ITS ALLOYS [CONTRIBU-
TION A L'ETUDE DE LA CORROSION PAR PIQURES DU
MAGNESIUM ET DE SES ALLIAGES]
Jean Blanchet (M.S Thesis) 1965 51 p refs In FRENCH
(CEA-R-2815)
The p_ttmg attack of magnesium and its alloys was stud-
_ed by means of potentiokinetic polarization curves; the fol-
lowing parameters have been considered: structural state and
composition of the metal: chloride concentration; andpHofthe
medium The electrochemical data obtained demonstrate that
at pH 12, a localized corrosion might appear as soon as a
10 -3 M NaCI concentration _s reached: on the other hand, at
pHi 13, a much higher concentration (five times) has no effect.
In the same conditions, the coupling of magnesium with
various noble materials (graph=tc. platinum, 18/10 _t_inless
steel) also severely mcreases _ts susceptibility to pitting,
but only when chloride _ons are present Dn the solutbon Usual
corrosion tests confirmed these electrochemical results. A
m=crograph_c study of the pLts showed that their morphology
_s connected w_th the metaHurgJcal state of the specqmens
Author (NSA)
N66-Z6057# Societe d'Etudes, de Recherches et d'Applica-
t=on pour rlndustrle. Brussels (Belgium)
DYNAMIC CORROSION TESTS OF CARBON STAIN-
LESS STEEL IN PRESSURIZED WATER [ESSAIS DY-
NAMIQUES DE CORROSION D'ACIERS AU CARBONE
ET INOXYDABLE DANS L'EAU PRESSURISEE]
M. Warzee, P de Dorlodot, and J, Waty Brussels, EURATOM,
Mar. 1966 32p refs In FRENCH;ENGLISH summary
(Contract EURATOM-089-62-7 RDB)
(EUR-2688f: EURAEC-1546) CFSTh HC $2.00/MF $0.50
A grade of austenitic 18-10 stainless steel (AISI 304)
with 004% C and a grade of low alloy steel used in boiler
manufacturing have served as basic material for the tests.
Four quite different surface treatments have been compared:
tool machining, grinding, mechanical polishing up to grade
600 and electrolytic polishing in an aceto-perchloric bath.
It has been exammed if the influence of the surface state
upon corrosion at 300 °C, which appeared in static condi-
tions, still persisted under dynamic conditions at flow speeds
comprised between 2 and 18 m/sec, In the case of AISI 304
steel, it appears that the advantage gained with electrolytic
polishing remained provided the speed did not exceed 5
m/sec At higher flow speeds. (10 and 18 m/sec), a levelling
of corrosion results for all surface states appears, together
with an appreciable lowering of corrosion at 18 m/sac. As
concerns boiler steel, it is noted that the advantage gained
by electropolishing, appearing under static conditions, dis-
appeared in dynamic tests, even at 2 m/sec This must prob-
ably be explained by important erosion-corrosion phenomena
characterizing this type of steel under dynamic conditions. A
proportion of 90 to 99% of total corrosion is due to the re-
lease of oxide to the system, with almost linear kinetics rating
from 150 to 400 mg/dm2/month for flow speeds of 2 to
lO/sec Author
NSS-26104# Joint Publications Research Service, Washing-
ton, 0. C
MOTION OF AN INTEGRATING GYROSCOPE WITH DRY
FRICTION
N. V. Butenin and A. M. Lestev In its Izv VUZov: Instr. Bldg..
No 6 12 May 1966 p 112=121 refs (See N66-26086 14-
14) CFSTI: $6.00
The motion of the axis of an integrating gyroscope which
is experiencing dry friction is considered Expressions ere given
which define the system, and equations are, derived which
satisfy the specified parameters. It is stated that the forces
of dry friction introduce a number of peculiarities into the mo-
tion of the axis of the integrating gyroscope, and that a critical
value of the angular velocity of the base exists. Additionally
it was found that for certain relationships between the param-
eters of the gyroscope and the vibration, the dry friction forces
cause a new type of motion--motion with long pauses. It was
concluded that the unsymmetrical dry friction forces cause a
systematic deviation of the axis from the initial position, and
the greatest errors due to the dry friction forces are caused
when the axis moves with long pauses, H.S.W.
N66-26118# Joint Publications Research Service. Washing-
ton. D, C.
A COMPARATIVE ANALYSIS OF THE TURNED, GROUND.
BURNISHED AND VIBRO-BURNISHED SURFACES FOR
WEAR AND SEIZURE
L. A B,nga /nits Izv, VUZov: Instr. Bldg., No.B 12 May 1966
p 194-201 refs (See N66-26086 14-14) CFSTI: $6.00
Steel bearing specimens were used and the experimental
procedures are described in detail. The results of the investi-
gations into the effects of the size of the bearing surface on
the resistance to seizure are illustrated in a diagram. In ana-
lyzing this diagram, it is stated that the resistance to seizure
is determined by the size of the bearing surface and by the
shape of irregularities and their uniformity. Friction with and
without lubrication was also considered, and it was determined
that the character of the change in the moment of friction in
the seizure is analogous to the change in the specific pres-
sure, Fluid friction does not change the character of the rela-
tionships, but delays the instant of the seizure approximately
2,5 times. Additional conclusions are drawn and evaluated.
N.S.W.
N88-28182# Joint Publications Research Service. Washing-
ton. D. C.
THE METHOD AND EQUIPMENT FOR THE INVESTIGA-
TION OF ELECTRIC EROSION BY REPEATED DISCHARGES
A. A, Namatevs and G, A. Ostroumov In its Electron. Treat, of
Mater, 2 May 1966 p 11-15 refs (See N66-26150 14-34)
CFSTI: $4.00
This report describes a method and its associated equip-
ment for determining the electric erosion of metals by re-
peated discharges, The method involves the successive oscil-
Iographing of the discharge processes taking place under the
same initial energy conditions which are taken from the statis-
tical distribution of the breakdown voltage with the aid of a
differential amplitude discriminator. The oscillograms show
only the properties of those sections of the electrode surfaces
between which the discharge appears directly, The oscillo-
graphing can be performed by using an OK-17M two beam
oscillograph and Negativ-DK type photographic material, The
voltage from the discharge gap is supplied directly to the
deflecting ,plates of the electron beam tube. The discharge
current is fixed with the aid of a shunt with its inductance
compensated up to frequencies of 1 to 1.2 megacycles through
the amplifier of the oscillograph's first channel. The integral
erosion of the electrodes, the value of the microroughness.
the composition and the mass of the products of pyrolysis.
etc., are then all determined by the serial method. A more
detailed description of the equipment and some of the oscil-
Iograms obtained with this method are included. R.N.A.
N66-26154# Joint Publications Research Service. Washing-
ton. D. C.
THE MEDIA FOR ELECTRO-EROSION TREATMENT OF
METALS
A. N, Merkur'yev, N, S. Pechuro, L, A. Royter. V. N. Gordin,
and O, Yu Pesin In its Electron. Treat. of Mater, 2 May 1966
p 21-38 (See N66-26150 14-34) CFSTI: $4.00
8O
• N66-26759
Th_s report examines the results of experimental investi-
gations on the effect of the composttlon of certain organic
and inorganic media on the process of erosion. The study
showed that the electro-erosion process of making apertures
_n a medium composed of various organic compounds illus.
trates the effect of their physical and chemical properties on
the output of the process of treatment. In making apertures,
maximum erosion is observed when arom_atic compounds
and polyethyl-s=lozanes are used as the media between the
electrodes In the cutting of metals, the use of aqueous solu-
tions of electrolytes as media between the electrodes makes it
possible to improve the cleanliness of the surface of the treated
parts by the iomt action of the electro-erosion and electro-
chemical processes. R.N.A,
N66-26219# Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div.
FLOW OF A NONLINEAR VISCO-PLASTIC MEDIUM BE-
TWEEN TWO PLATES
A A Tamonov /nits Invest of Elasticity and Plastici_ 11 Jan.
1966 D 244-254 refs (See N66-26206 14-32) CFSTI:
HC $7 05/MF $1 75
Th_s arbcle presents a generalization to the problem of
flow between inchned plates for the case of a medium with a
power dependence of plast=c wscos_ty on strata rates, and also
a generalization to the problem of a non-Newtonian liquid
w=th an analogous dependence of effective viscosity on veloc-
=ty gradient, i e. when limiting shear stress is absent. R.N.A.
N66-26483# General Electric Co,, San Jose, Calif. Atomic
Power Equipment Oept
STAINLESS STEEL FAILURE INVESTIGATION PROGRAM
Second Quarterly Progress Report, 1 Jul.-30 Sep. 1965
T J Pashos. corn D Oct 1965 57p refs
(Contract AT(04-3)-169)
(GEAP-4968: EURAEC-1541) CFSTI: HC $3.00/MF $0.75
Results of 24 hrs stainless steel in boiling HNO3-K2Cr207
indicate that irradiation exposure increases susceptibility to
corrosion The weight loss of irradiated cladding samples
was consistentry higher than that of unirradiated control
specimens by a factor of two. Autoclave testing in high tem-
perature FeCI 2 solutions was improved to reproducibly pro-
duce intergranular cracking of type 304 stainless steel, There
was a marked difference in results of corrosion tests in FeCI 2
solution between unirradiated commercial type 304 stain-
less steel cladding and the cladding from co-extruded UO 2
in stainless steel fuel rod, Commercial tubing cracked in-
tergranualarly in from 1 to 2 days whereas the co-extruded
specimen had not failed after 6 days exposure. Tensile tests
at 650 =F and at strain rates of 0.024 and 0.0024 in/in/rain
and at constant load were performed on irradiated cladding
samples. The tensile fractures were all transgranular and
ductile with no evidence of intergranular separation. Elec-
tron microscopy was performed on an incipient crack that
extended one-third of the way through the cladding. The
tips of the crack were observed to be rounded with no evi-
dence of mechanical fracture. Author (NSA)
N66-26504# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign TechnologyDiv.
MOLTEN METALS AS HIGH-TEMPERATURE LUBRICANTS
N.M. Fiatkoand A.l. Dintses 20Jan. 1966 11 p refs Transl.
into ENGLISH from Khim. i Tekhnol. Topliv i Masel (Moscow).
no. 3, 1964 p 54-58
(FTD-TT-65-1447/1+2+4; AD-629415) CFSTI: HC $1.00/MF
$0.50
Investigations of molten metals for use as lubricants is
reported. The procedures of the experiments to determine cor-
rosive aggressiveness and diagrams of the apparatus are in-
cluded. The corrosive aggressiveness of bismuth, cadmium,
tin. lead, zinc, and two eutectic alloys were evaluated. A
method of predicting the metallic interactions was devised. It
was pointed out that at 500 ° C all metals oxidize in air, and that
therefore the metals must be placed in an inert atmosphere
or a high vacuum. The interaction of liquid metals with con-
struction alloys, the high specific gravity of metals, and their
relatively high cost were mentioned. On the basis of these
considerations, it was concluded that the development of liquid
lubricants for use at 400-700 ° C should be done with inorganic
salts. N.E.N,
N86-26578# Southwest Research Inst,. San Antonio, Tax,
Dept, of Aerospace Propulsion Research.
RESEARCH ON MITIGATION OF SPLINE WEAR BY MEANS
OF LUBRICATION O, uartsfly Progress Report No. 3, 15 Nov.
1965-15 Feb. 1966
W. D. Weatherford. Jr.. M. L. Valtierra, and P. M. Ku 15 Feb,
1966 27 p refs
(Contract NOw-65-0224-f)
(RS-485; AD-639938) CFSTI: HC,$2.60/MF $0.50
Experiments were made to investigate the effect of hydro-
('_rhnn antioxidants on the soline wear observed when oper-
ating submerged in mineral oil. The results indicate that cer-
tain hydrocarbon antioxidants provide periods of negligible
wear which otherwise do not occur in air-saturated mineral
oil. The observed antioxidant effect and previously re-
ported influences of environment composition are tentatively
interpreted in terms of postulated wear mechanisms.
Author (TAB)
N66-26654"# liT Research Inst.. Chicago, III. Technology
Center.
ENVIRONMENTAL STUDY OF MINIATURE SLIP RINGS
Quarterly Report No. 11, 1 Jan.-1 Apr. 1966
O. M. Kuritza 11966] 15 p
(Contract NAS8-5251)
(NASA-C']-75119; E6000-32) CFSTI: HC $1,00/MF $0.50
CSCL 13H
Work was begun on a sublimation technique to lubricate
slip rings in a high vacuum. A run-in test of a hard gold
overlay was conducted in a nitrogen atmosphere; and suffi-
cient debris was collected to perform a qualitative spectro-
graphic analysis for determination of organic constituents.
In an attempt to improve noise performance, the brush was
redesigned; no substantial improvement was obtained, how-
ever, Nickel-soft gold plated rings were prepared for testing
in a nitrogen atmosphere; and preparations were completed
for testing in a high vacuum using an ion pump. D.T.
NB6-28759"# Tyco Labs., Inc., Waltham, Mass.
DEVELOPMENT OF CATHODIC ELECTROCATALYSTS
FOR USE IN LOW TEMPERATURE H2/O;! FUEL CELLS
WITH AN ALKALINE ELECTROLYTE Third Quarterly Re.
port, Jan. 1-Mar. 31, 1986
J. Giner, A. C. Makrides. and R. J. Jasinski [1966] 102 p
(Contract NASw-1233)
(NASA-CR-75199) CFSTI: HC $4.00/MF $0.75 CSCL 070
A variety of metals; alloys; intermetallics; refractory metal
compounds; and dispersed metals, alloys, and carbides were
tested for corrosion resistance and activity as oxygen elec-
trodes in potassium hydroxide at 75 °C as part of an effort to
improve the over-all efficiency of hydrogen-oxygen fuel
cells. The preparations of specimens as solid ingots, cones,
or as dispersed powders are outlined. Both rotating disk and
floating electrode assemblies were used for the testing.
Current-potential curves were measured for the one piece
ingot type specimens. Of the elements tested, manganese
showed activity for the reductien of 02 above +800 mv. In
general the performances of electrodes prepared directly
from platinum blacks were inferior to commercial electrodes;
but a porous silver electrode which was constructed proved
81
N66-27009
superior in performance at high potentials (925mv-975mv)
to the best of the commercial platinum electrodes Severe
corrosion was observed in all cases where borides, and sili-
cides of the group (VS, VS. and VIE] were tested. TiN showed
significant activity for the reduction of 02 . being more active
and more corrosion resistant than titanium metal. Current-
potential curves obtained from the various tests are pre-
sented. L.S,
NSS-270OS# Naval Research Lab., Washington, D. C.
FACTORS AFFECTING THE ICING RESISTANCE OF LU-
BRICANTS FOR AIRCRAFT ORDNANCE
H. R Baker and R N. Bolster In its Rapt, of NRL Progr. Jan,
1966 p 1-5 refs (See N66-27008 15-15)
Recent samples of the all-weather semifluid lubricant for
aircraft ordnance, obtained both from manufacturers and
from Navy stocks, have failed to meet the cold-sweat-cold-gun
firing test required by Military Specification MIL-L-19701
(NOrd). These failures were due to ice adhesion attendant on
the poor water resistance of the lubricants, The probable
cause of the loss in water resistance was the presence of sur-
face-active impurities, such as sodium soaps and soaps of
myristic and oleic acids, in the lithium stearate thickener, A
lubricant of altered formulation has been developed that is su-
perior to the original. Variations in consistency over a wide
temperature range are much less, and resistance to water
and to ice adhesion are increased. It has been used success-
fully to lubricate the Mk 12 machine gun equipped with the
Mk 7 pneumatic feeder under ambient temperature and cold-
sweat-cold conditions. Author
N66-27083"# National Aeronautics end Space Administration.
Lewis Research Center, Cleveland, Ohio.
COMPONENT HARDNESS DIFFERENCES AND THEIR
EFFECT ON BEARING FATIGUE
E, V, Zaretsky, R. J. Parker, and W. J. Anderson [1965] 17 p
rafs Presented at the Lubrication Conf.. San Francisco. 11-13
Oct, 1965 Sponsored by ASME and Am, Soc. of Lubrication
Engr.
(NASA-TM-X-52087) CFSTh HC $1.00/MF $0.50 CSCL 131
The five-ball fatigue tester and full-scale rolling-element
bearings were used to determine the effect of component hard-
ness differences of SAE 52100 steel on bearing fatigue and
load capacity. Maximum fatigue life and load capacity are
achieved when the rolling elements of a bearing are one to two
points (Rockwell C) harder than the races. There appears to be
an interrelation among compressive residual stresses induced
in the races during operation, differences in component hard-
ness. and fatigue life, Differences in contact temperature and
plastically deformed profile radii could not account for differ-
ences in fatigue life. Author
N66-27101# Battelle-Northwest, Richland, Wash. Pacific
Northwest Lab.
AN EVALUATION OF THE CORROSION RESISTANCE
OF SEVERAL HIGH TEMPERATURE ALLOYS FOR
NUCLEAR APPLICATIONS
T. T. Claudson and R E. Westerman Nov. 1965 32 p refs
(Contract AT(45-1 )-1830)
(BNWL-155) CFSTi: HC $2,00/MF $0.50
The results showed the comparative oxidation resistance
of 10 high-temperature alloys in an oxidizing environment
of helium and water vapor. It was found that large weight
gains are primarily associated with intergranular corrosion
and internal oxidation of the alloy. At 815°C in an atmos-
phere of low pressure water vapor. Hastelloy C. Hastelloy
N, Haatelloy X-280, #ncons# 600, Inconel 625, and Haynes
25 have more superior corrosion resistance than the other
four materials tested. Weight gains of less than 0,3 rag/
cm2 were observed for these better materials after 300
hr of exposure. #ncone# 718, Incona# 702, and Incoloy 800
were more resistant to corrosion than Hastelloy R-235.
the least corrosion resistant of all the alloys tested at this
temperature. At 930°C. the same relative grouping was
found as in the 815°C data. However. more definite evi-
dence of intergranular attack was found in Haynes 25. In-
conel 718. and Inconel 600 at 930°C than at the 815°C test
temperature. At 1038°C, definite and gross intergranular
attack and internal oxidation was found in alloys. Hastelloy
C. Hastelloy N, Hastelloy X-280. and Haynes 25 exhibit the
best resistance to oxidation, and Inconel 600, Inconel 702.
Incoloy 800, and Inconel 625 followed in order. At all test
temperatures, Hastelloy R-235 showed the worst attack.
Inconel 625 exhibited increasing amounts of grain bound-
ary attack and subsequent internal oxidation with increasing
test temperature. NSA
N66-27134# Atomics international. Canoga Park. Calif.
SNAP REACTOR MATERIALS DEVELOPMENT. ULTRA-
HIGH-VACUUM FRICTION STUDIES
LG. Kellogg 8Jun. 1964 74p refs
(Contract AT(11-1)-GEN-8)
(NAA-SR-9644) CFSTh HC$3.00/MF$0.75
Experimental studies were conducted to determine what
materials can be used in SNAP design to provide bearing
compatibility. Screening tests were conducted on sixty-
seven material pairs in sliding couple at ultrahigh vacuum.
The friction couples are categorized into seven groups:
metal vs metal, metal vs metal with dry lubricants, metal
vs carbon, ceramic vs ceramic, ceramic vs ceramic with
dry lubricants, metal vs ceramic, and ceramic vs carbon.
Special tests were conducted using contaminant films with
all groups. The theory is discussed together with practical
applications. Data are presented to illustrate the effects of
vacuum on sliding friction and the effects of vacuum on
surface film formation. Results indicate that carbon-
graphites and sodium-silicate bonded dry-film lubricants
provide relatively low friction in vacua at 100°F when
coupled with AI20 3 (flame sprayed) surfaces. Data are
when coupled with AI20 3 (flame sprayed) surfaces Data are
presented to show how both the carbon-graphites and dry
films may be used together to provide a low friction couple
through the temperature range of 70 ° to 800°F while operat-
ing in high vacuum. Results also indicate that sintered carbon
materials provide relatively high friction in vacua at IO00°F
when coupled with metallic surfaces Several possible brake
materials are discussed. Data of friction coefficient vs tem-
perature and friction coefficient vs 1000-in travel are pre-
sented for possible brake material couples. The test facility
end the test method by which these studies were conducted is
also included to provide insight into the technique employed
and the results of the data. Author (NSA)
N66-27232"# Westinghouse Electric Corp.. Pittsburgh, Pa,
Research Labs,
LUBRICANT STUDY IN ULTRAHIGH VACUUM AND IN
VARIOUS GAS ENVIRONMENTS Final Report, 26 Jan.
1965-18 Mar. 1968
P. H. Bowen. D. J. Boas, K. W. Grossett, end E S. Sober [1966]
155 p refs
(Contract NAS9-3815)
(NASA-CR-65374) CFSTh HC $5.00/MF $1.OO CSCL 11H
Wear and friction characteristics of lubricated and unlubri-
cared hardened stainless steel couples in sliding and rolling
contact were studied in an ultrahigh vacuum environment end
in an UHV environment degraded by outgassing products
known to exist in spacecraft. The lubricants were of the fluid,
laminar film, and solid composite types. The UHV environ-
ments were degraded by high purity CO2, 02. and H20 vapor.
Results are compiled and presented in graphic form. Lubrica-
tion effectiveness is presented by e comparison of measured
82
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" friction values and of the metal component wear rates. Se-
lected wear surfaces were analyzed by various laboratory tech-
niques. The best overall lubrication was obtained with a
f_a2SiO 3 bonded WSe 2 laminar film. followed by chlorophenyl
methyl silicone oil. A self-lubricating composite wiper mate-
rial was satisfactory to marginal lubrication and was more
effective on rolling surfaces than on sliding contact surfaces.
The H20 vapor degraded UHV environment provided the most
beneficial effect to lubricants. The composite lubricated sur-
faces received the least benefit and in several tests the effect
was slightly detrimental. R.N.A.
N66-27392# Societe d'Etudes, de Recherches et d'Applica-
tions pour rlndustrie. Burssels (Belgium).
DYNAMIC CORROSION TESTS ON CARSON AND STAIN-
LESS STEELS IN PRESSURIZED WATER
M. Warzee. P. De Dorlodot, and J. Waty 6 Dec. 1965 28 p
refs Transl. into ENGLISH from French Its Spec. Rept.-4
(Contract EURATOM-089-62-7 RDB)
(EURAEC-1546: EUR-2688) CFSTI: HC $2.00/MF $0.50
Type 304 stainless steel w=tn 0G4% C a_d Cre,jsnt 1 2
MD07 steel were used as the basic materials for the tests.
Four quite different surface treatments were compared:
milling, grinding, mechanical polishing up to grade 600, and
electrolytic polishing. The research was designed to de-
termine whether the influence of the surface state on cor-
rosion at 300°C. which had appeared under static conditions.
persisted under dynamic conditions at flow rates between
2 and 18 m/sec In the case of AISI 304 steel, it appears
that the advantage gained with electrolytic polishing re-
mained, provided the water flow rate did not exceed 5 m/sac.
At higher flow rates (10 and 18 m/sec.), a leveling of cor-
rosion results for all surface states appears, together with
an appreciable lowering of corrosion at 18 m/sac. As rngards
Creusot 1,2 MDO7 steel, it is noted that the advantage
gained by electrolytic polishing, which appeared under static
conditions, disappeared in dynamic tests, even at 2 m/sac.
This is undoubtedly due to the intense oxidation-erosion
phenomena characterizing the behavior of this type of steel
under dynamic conditions. A proportion of 90 to 99% of total
erosion is due to the release of oxide to the system, which
follows almost linear kinetics at the rate of 150 to 400
mg/dm2/month, depending on whether the rate is 2 or 10
m/sec. Author (NSA)
N66-27404# Rocky Flats Div., Dow Chemical Co., Golden,
Colo
THE EFFECT OF COMPOSITION ON THE CORROSION
OF PLUTONIUM METAL
M A. Thompson 3 Feb. 1965 5 p refs
(Contract AT(29-1)-1106)
(RFP-511) CFSTI: HC $1.00/MF $0.50
Detailed spectrographic analysis, metallography, and
electron microscop=c examinations were conducted on a large
number of plutonium samples that had been stored under
approximately the same conditions for periods up to several
years, The samples were stored in 1 atm of helium and gen-
erally outgassed 1 to 2 mm of gas, primarily hydrogen.
Storage time was up to 2 yr. The results for allowed delta
phase plutonium showed that Cr, Fe, Mn and the total im-
purity contents were significantly higher in the corroded
samples, Just the opposite was found to be true for the
unalloyed metal, NSA
\
Ne6-27661# Combustion Engineering. Inc., Windsor. Conn.
Nuclear Div.
CORRELATIONS BETWEEN SENSITIZATION AND 8TRESS
CORROSION CRACKING OF 300 SERIES STAINLESS
STEELS Progress Report, 1 Jul.-30 Sap. 1966
J. J. Koziol and S. S. Christopher Oct. 1965 37 p refs
(Contract AT(30-1 )-3256)
(CEND-3256-250: EURAEC-1508) CFSTI: HC $2.00/MF
$0.50
Efforts were concentrated on procurement and installa-
tion of the test equipment, procurement of specimen mate-
rials, and design and fabrication of the test specimens.
Checkout of the test system and chemical sampling procedures
are currently underway. Arrangements for drawing, swaging.
and application of a nickel surface layer to the tubing are
being made. Author (NSA)
N66-27§98# Army Foreign Science and Technology Cen-
ter, Washington. D. C.
EXPERIMENTAL STUDY OF THE EFFECT OF VIBRATIONS
ON FRICTION IN THE CYLINDRICAL GUIDE-BEARINGS
FOR A BALANCE-WHEEL SPINDLE
A. P. Isayev Mar. 1966 16 p refs Transl. into ENGLISH
from Izv. Vysshikh Uchebn. Zavedenii, Priborostr. (Leningrad),
no. 4, Jul.-Aug. 1961 p 101-108
(FSTC-HT-23-40-66; AD-630853) CFSTI: HC $1.60/MF
$0.50
The article presents the results of an experimental study
pertaining to the effect of vibration on the friction torque in
balance-wheel spindles and bearings of chronometers in gen-
eral but 'Pobeda' and aviation instruments in particular. The
effect of rotational speed and radial clearance between
spindle journal and bearing bore, also the effect of the mag-
nitude of a vibrational overload were tested. The significance
of the position of the spindle relative to the earth's gravita-
tional field is discussed. It is shown that the frictional torque
can be made constant regardless of the angle of inclination
of the spindle, The mutual relation between frictional torque
and impact torque due to vibration is analyzed, and it is ex-
plained why, at vibrational overloads larger than ! g, the
impact torque becomes equal to zero. The impact torque
refers to the spindle journal striking" the inner bearing sur-
face, while between strikes the spindle is in a suspended po-
sition. Author (TAB)
N66-27661# Naval Research Lab., Washington, D. C.
THE EFFECTS OF THREE AQUEOUS ENVIRONMENTS
ON HIGH STRESS LOW-CYCLE FATIGUE OF 18% NICKEL
MARAGING STEELS
C. D. Beachem and T. C. Lupton Feb. 1966 33 p refs
(NRL-Memo-1685; AD-631545) CFSTI: HC$3.60/MF$0.50
Base plate and weld specimens of 200 ksi and 250 ksi
(nominal yield) grades of 18% Ni maraging steels were
tested as side-grooved plane-strain cantilever beam speci-
mens in distilled water, water 'inhibited' with NaCrO 4. and
3-1/2% NaCI solution, to determine the susceptibilities of
these steels to both corrosion fatigue and sustained load
crack growth, Stress intensities below which negligible crack
growth occurred during twenty cycles were found to be about
95% of Kic for 250 grade base plate in distilled water. 73%
of KI¢ for 250 grade tested in either the salt water or the
sodium chromate solution, 88% of KIc for the 200 ksi grade
base plate in all three environments, and essentially 100%
of KIc for the 200 ksi weld metal in all three environments.
Crack extension was found to be negligible in twenty cycles
at a K I of 65 ksi _/_-n. in the 250 ksi grade welds in all en-
vironments. Author (TAB)
N66-27676# Rensselaer Polytechnic Inst.. Troy. N. Y.
SURFACE TEMPERATURES AT SLIDING INTERFACES
IN VACUA AND METAL ADHESION Technical Documen-
tan/ Report, 18 Nov. 1963-15 Feb. 1964
F. F. Ling Wright-Patterson AFB, Ohio, AF Mater. Lab., Mar.
1964 58 p refs
83
N66-27777
(Contract AF 33(657)-10058)
(ML-TDR-64-97; AD-631342) CFSTI: HC $3.00/MF $0.50
A friction and wear apparatus is described for use in vacua
which has no supporting bearings other than the sliding sur-
faces whose friction and wear characteristics are to be investi-
gated The moving specimen is suspended and rotated mag-
netically, external to a vacuum chamber enclosing the test
section. Typical temperature, friction and wear data are shown.
Moreover. a mechanism of metal adhesion is postulated
and a formula on the coefficient of adhesion derived. The ex-
perimental equipment to confirm the validity of the theory.
at least phenomenologically, is described. The experimental
equ=pment permits loading of predetermined amounts under
varied temperatures and durations in vacua: the force of sep-
aration is then measured. The simple theory indicates the
parameters of the problem: contact load, duration of loading.
temperature at the interface, and cleanliness of the interface
The last item is measured through two quantities: (a) a reduced
act=vat=on energy: and (b) a reduced time exponent of the
process, The relationship between adhesion and friction is
discussed. Author (TAB)
N66-27777# Societe d'Etudes, de Recherches et d'Applica-
tions pour I'lndustrie, Brussels (Belgium).
STUDIES OF STEEL CORROSION IN HIGH TEMPERA-
TURE WATER AND STEAM Quarterly Report No, 13, 1
Jul.-31 Oct. 1968
26 Nov. 1965 80 p Transl. into ENGLISH from French
(Contract EU RATOM-089-62-7 R D B)
(EURAEC-1500; EUR-2658) CFSTI: HC $3.00/MF $0.75
The study of surface work-hardened stainless steels
oxidized in steam at 400°C and above was continued. Morpho-
logical examination of the work-hardened metal zone under
the fine oxide skin. formed by lengthy residence in super-
heated steam, showed the presence of precipitates, even
where precipitation of chromium carbides is ruled out. It
was previously supposed that this might be an internal
oxidation phenomenon. Use of an electron microprobe did
not reveal a regular oxygen-enriched zone. However, local
oxygen concentrations were observed that may be attributed
to discontinuous oxide penetrations which are, undoubtedly,
connected with surface tearing by rough machining. The
hypothesis identifying the precipitates seen under the mi-
oroscope with internal oxides must therefore be rejected.
X-ray diffraction examinations, with the grazing emergence
of the diffracted rays corresponding to interreticular dis-
tances of close to 2 A. showed the presence of o-phase
in the work-hardened zone of a milled sample of type 304
stainless steel oxidized for 1000 hr in steam at 500°C. This
alteration in the work-hardened zone ts the result of lengthy
heat treatment in the 400 ° to 500°C temperature zone. When
the precipitates were identified, the factor responsible for
behavior on re-oxidation after scaling the initial oxide skin
had still to be determined. Prior studies showed that the
benefit of work-hardening treatment is partly preserved
after initial oxidation for 1000 hr at 500°C. whereas it dis-
appears after initial oxidation for 1000 hr at 600°C It was
established that. with type 410 stainless steel. 1000 hr at
500°C is enough to remove all benefits of surface work-
hardening. The X-ray diffraction examinations, which identi-
fied the o-phase, revealed that the work-hardened zone
underwent partial or complete recrystallisation according to
the type of steel and the temperature of the initial lO00-hr
oxidation treatment. The degree of recrystaltizstion revealed
in this way is in complete agreement with the relatively
degraded behavior on re-oxidation. Author (NSA)
N66-27803# Army Foreign Smence and Technology Center.
Washington, D C.
CORROSION PROTECTION BY COLD PHOSPHATIZATION
V. S. Lapatukhin 23 Feb. 1966 21 p refs Transl into ENG-
LISH from Zh. PriM. Khim. (Moscow), v 24. no 4. 1951
p 373-382
(FSTC-HT-23-24-66- AD-630848) CFSTI: HC $2,60/MF
$O.5O
Following a discussion of the shortcomings of the hot
method of coating =ton and steel with a phosphate solution
for protection against corrosion, the author describes a
method of cold phosphatization involving the use of zinc
dihydrophosphate, fluorine compounds, and accelerators
to decrease free acidity and promote depolarization of the
hydrogen liberated by phosphatization. The high corrosion
resistance and strength of the phosphate coatings were
demonstrated in laboratory and industrial tests
Author (TAB)
N66-27871# Rock Island Arsenal Lab. III Research and Engi-
neering Div.
EVALUATION OF REMOVABLE FILM CORROSION PRE-
VENTIVES Final Technical Report
William F. Garland Mar. 1966 28 p refs
(RIA-66-774; AD-631326) CFSTI: HC $2.O0/MF $0,50
Twelve pressure-sensitive tapes and one strippable vinyl
plastisol material are evaluated for possible use as removable
film corrosion-preventive materials. The materials were tested
for fungus resistance and adhesion as well as for their ability
to protect metals from corrosion and weathering, The tape
backings were of three types: paper, plastic, and fabric. All
materials were found to be fungus proof, and the tapes were
tack-free during adhesion testing. A plastic-backed tape pro-
vided the best combination of protection (accelerated weather-
ing. corrosion, and fungus resistance) and ease of removal of
any of the tapes tested. A weather-resistant polyvinyl-fluoride-
backed tape and the strippable vinyl plastisol were the two
most corrosive materials tested. Author (TAB)
N66-27891# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
CORROSION STUDY XXIV: THE INFLUENCE OF TEM-
PERATURE ON THE PASSIVATION CHARACTERISTICS
OF STAINLESS STEELS
M. Prazak and J. Spanily 17 Mar. 1966 15 p refs Transl.
into ENGLISH from the Publ "Korrosionsstudium XXlV.
Einfluss der Temperatur auf die Passivierungs-Charakteris-
tik Korrosions-Bestandiger Stehle" 10 Aug. 1960 p 2828-
2837
(FTD-TT-65-1223/l+2+3+4: AD-630974) CFSTI: HC
$1.60/MF $0.50
The temperature dependence of the corrosion reaction
in the range of the critical passivation current, in the range
of passivity, transpassivity, and of secondary passivity were
determined for two typical chrome-nickel stainless steels:
the dependences were quantitatively expressed by the Ar-
rhenius equation. Certain conceptions of the mechanism of
the processes concerned were built up on the basis of the
activation energy values of the respective reactions From
the results it can be seen that the corrosion, in a passive
state, rises very steeply with increasing temperature (in the
range of 20--210°C in a ratio of 1:10.000.000). so that it
may become technically significant in the case of higher
temperatures. The stability of the passive state and the pas-
aivation tendency of the material decrease with equal rapidity
with increasing temperature, It has been found that the
effectiveness of corrosion inhibition by means of passivating
inhibitors decreases as a result of this. Author (TAB)
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N66-28337
N66-27931"# SKF Industries, Inc., King of Prussia. Pa. Re-
search Lab
BEARING-LUBRICANT ENDURANCE CHARACTERISTICS
AT HIGH SPEEDS AND HIGH TEMPERATURES Final
Report, Sep. 1-Aug. 31, 1965
C J Wachendorfer and L B Sibley [1965] 129p refs
(Contract NASw-492)
(NASA-CR-75582; AL65T068) CFSTI: HC $4.00/MF $1.00
CSCL 11 H
Th_s study was performed to determine operability, critical
mode of failure and hfe of angular-contact ball bearings of
advanced design at htgh temperatures _n excess of 500°F
using the best available fluid lubricants in a recirculating sys-
tem 205-s_ze 25ram-bore angular-contact ball bearings made
of vacuum-melted toot steels hawng high hot hardness were
tested with a number of high-temperature fluid lubricants
representing hydrocarbons, esters, and polyphenyl ethers. The
test machme was designed to simulate a typical aerospace
accessory drive system with nitrogen blanketing to minimize
;ub,_ic,_,t 3xid_=tlnn _t high temperature. Bearing design param-
eters and cage materials were developed for successful opera-
t=on under the test conditions Results were obtained from
over 300 bearings tested with 17 different lubricants at high
load (300 to 500 Ibs thrust) and speeds from 20,000 to
45,000 rpm These results indicate that satisfactory operation
is possible at bearing temperatures at least up to 500°F.
Author
N66-28018"# National Aeronautics and Space Administration.
Lewis Researci_ Center, Cleveland. Ohio.
A REVIEW OF BALL MOTION IN AN ANGULAR CONTACT
BALL BEARING
R. J Parker. E. V. Zaretsky. and W. J. Anderson Washington,
NASA. 1966 37 p refs Presented at the Am. Soc. of Mech.
Engr Spring Lubrication Symp., New Orleans, 6 Jun. 1966
(NASA-TM-X-52207) CFSTI: HC$2.00/MF$0.50 CSCL 131
A significant portion of total ball-bearing friction results
from friction due to sliding or spinning in the contacts of the
balls and races. A brief review of the nature of this ball-race
contact including analyses of ball spin and microslip and the
factors contributing to the problem are presented in this paper,
Author
N86-28033"# National Aeronautics and Space Administration.
Manned Spacecraft Center, Houston, Tex.
STATUS OF LUBRICANTS FOR MANNED SPACECRAFT
Frans G. A de Laat (TRW Systems, Redondo Beach, Calif.),
R. V. Shelton (N. Am. Aviation. Downey, Calif.). and J. H.
Kimzey Jun. 1966 26 p refs Presented at the 21st Ann.
Meeting of the Am. Soc. of Lubrication Engr., Pittsburgh,
2 May 1966
(NASA-TM-X-58002) CFSTI: HC $2.00/MF$0.50 CSCL 11H
This paper reports the status of lubricants selected for use
on manned spacecraft such as Apollo. The selection of lubri-
cants was based on four major test programs: lubricant com-
patibility with oxygen-rich environment for crew-compartment
toxicity-order hazard evaluations; lubricant-propellant com-
patibility investigations for long-exposure endurance; solid-
dry-film lubricant compatibility with various anodic coatings;
and studies of lubricant sliding-friction behavior in vacuums
such as are encountered in space. These tests resulted in the
selection of several solid-dry-film lubricants, such as a com-
pletely inorganic, electrophoretic, bonded material containing
molybdenum disulfide, graphite, and lead sulfide as the major
lubricity, Among the greases, a completely polymeric perfluori-
nated material with a fluorocarbon-telomer thickener showed
an unsurpassed compatibility with propellants and. in the
oxygen-compatibility tests, a remarkable inertness, Author
N66-28244# Argentina. Comision Nacional de Energia Atom-
ica. Buenos Aires.
RADIOACTIVE TRACERS IN THE STUDY OF THE WEAR
OF HARD NICKEL ALLOY BALLS ITRAZADORES RADIO-
ACTIVOS EN EL ESTUDIO DEL DESGASTE DE BOLAS
DE ALEAClON NI-HARDJ
Mario Pio Gomez. Basilio Rapaport. and Walsoee de Reca 1966
32 p rafs In SPANISH
(CNEA-187) CFSTI: HC $2.00/MF $0.50
This study was conducted to demonstrate the wear resist-
ance of chromium-nickel-iron alloy grinding balls used in the
fabrication of cement. Cobalt 60. added to the iron melt prior
to alloying, was used as a tracer to measure the amount of
wear on the grinding balls. The tracer dissolves easily in the
melt and its distribution is uniform in the balls. The recovery of
the labelled balls is easily accomplished as the doses used are
low enough so that there is no radiation danger. There was
no evidence of fracture in the specimens used. It was verified
that the alloy's resistance to abrasion was increased with the
percentage of martensite which also increased its hardness.
The wear re¢i_tance of the chromium-nickel-iron alloy balls
is considerably greater than that of conventmnal steel bait_.
Transl. by RN.A.
N66-28246# Air Force Systems Command. Wright-Patter-
son AFB, Ohio. Foreign Technology Div.
THE CHANGE OF PROPERTIES OF DISPERSION MEDIA
OF PLASTIC LUBRICANTS UNDER THE EFFECT OF
RADIATION
Ye. D. Makeyeva, L. A. Kumleva et al 23 Mar. 1966 9 p refs
Transl. into ENGLISH from Khim. i Tekhnol. Topliv i Masel
(Moscow). no. 9. 1964 p 38-40
(FTD-TT-65-1731/1+4; AD-631448) CFSTI: HC $1.00/MF
$0.50
The change in properties of a series of" oils, used in role
of dispersion media of plastic lubrications, under the effect
of gamma-radiation was investigated. The anti-radiation prop-
erties on these oils of admixture of two types were determined:
binding free radicals (e.g. dialkylselenides) and absorbing
radiation energy on account of resonance adsorption in the
molecules of condensed aromatic compounds (for example,
acenaphthene). TAB
N66-28277# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
PREPARATION OF LOW-FREEZING-POINT OILS BY DE-
PARAFFINING WITH CARBAMIDE
M. G. Mitrofanov and O. A. Artem'yeva 23 Mar. 1966 9 p
Transl, into ENGLISH from the publ. "Uluchsheniya Kachestva
i Sovershenstvovaniye Proizvodstva Smazochnykh Masel"
Moscow, Gostoptekhizdat, 1963 p 173-176
(FTD-TT-65-1509/l+4; AD-631449) CFSTI: HC $1.10/MF
$0,50
Results are described of studies concerning the prepara-
tion of low-freezing-point transformer and spindle oils by ex-
tracting paraffins from various petroleum distillates with
carbamide. TAB
N66-28337_ Atomic Energy of Canada, Ltd., Chalk River (On-
tario).
THE USE OF AMMONIA TO SUPPRESS OXYGEN PRO-
DUCTION AND CORROSION IN BOILING-WATER RE-
ACTORS
J. E. La Surf. P. E. C. Bryant, and M. C. Tanner Apr. 1966
18 p refs Presented at the 22d Ann. Conf. of Natl. Assoc. of
Corrosion Engr., Miami Beach, Fla., Apr. 1966
(AECL-2562) CFSTI: HC$1.00/MF$0.50
Radiolysis of the coolant in nuclear reactors cooled by
boiling water results in oxygen in the steam and recircu-
lated water phases. This has dictated the use of stainless
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N66-28339
steels as the major circuit materials for these reactors. It
is shown that ammonia additions to the coolant eliminate
oxygen production, permitting the use of mild steel for
circuit construction with consequent savings in capital cost.
Corrosion data are presented for various out-reactor mate-
rials (carbon steel, low alloy steels, stainless steels, Monel
alloy 400, Inconel alloy 600) exposed to the coolant of two
phase in-reactor loops when operated neutral and with am-
monia addition. The elevation in pH resulting from ammonia
addition is a further advantage for low temperature parts of
the circuit. Author
N66-28339# Metaalinstituut TNO. Delft (Netherlands).
COMPARATIVE RESEARCH OF NINE SAMPLES OF CAR-
BON REMOVERS [VERGELIJKEND ONDERZOEK VAN
NEGEN MONSTERS ONTKOLINGSMIDDELI
L, M, Rientsma 18 Feb 1966 10 p In DUTCH
(C66-155; TDCK-45012) CFSTI: HC $1,00/MF $0.50
Comparative tests were conducted on several carbon re-
movers to evaluate their efficiency for use in clogged oil pumps.
Among the criteria considered were the boiling and firing
points, solubility, appearance, emulsifying properties, corro-
sion effect, oil removing and cleaning properties, ease of
rinsing, and poison content, Copper. steel, and aluminum
plates, heat treated at 175°C, were used in the investigations,
Tabulated data are included to show the results for each
product tested, Transl. by J.O.
N66-28345# Bureau of Mines, Bartlesville, Okla. Bartlesville
Petroleum Research Center.
SYNTHESIS OF ALKYL CYCLOALKYL AND DICYCLOAL-
KYL SULFIDES
R. W. Higgins, R. L Hopkins. H. J. Coleman. C. J. Thompson,
and H. T. Rail (Tex. Woman's Univ.) 1966 20 p refs
(BM-RI-6796)
Fifteen alkyl cycloalkyl sulfides and three dicycloalkyl
sulfides were synthesized to provide reference compounds
in the search for these classes of sulfur compounds in crude
oils. In synthesizing sulfides by alkaline alkylation the order
in which the reactants were added was shown to determine
the yield and purity of the product. Author
N66-28357# Phillips Petroleum Co.. Idaho Falls, Idaho.
Atomic Energy Div.
REACTOR FUELS AND MATERIALS DEVELOPMENT
FOR FY 1965 Annual Progress Report
W.C. Francis. ed, Feb. 1966 138p refs
(Contract AT(10-1 )-205)
(ID0-17154) CFSTI: HC$4.00/MF$1,00
Progress is reported on developments in the uranium
intermetallic fuel systems and on corrosion properties of
several aluminum and aluminum-beryllium alloys. Micro-
probe examinations on irradiated and unirradiated fuel
materials located fission products in fuel particles and
matrix and were extremely helpful in evaluating fuel-matrix
and fuel-cladding compatibility. The results of compression,
impact and gas release measurements on beryllium irradi-
ated at reactor ambient end at high temperatures are re-
ported and compared with fractography studies. Fatigue
studies on pressure vessel steels ere summarized and the
status is given on construction of an in-pile fatigue loop.
The results are given of ultrasonic and metallographic ex-
aminations of a Fiberglas-fueled, aluminum-clad MTR fuel
element. Developments in nondestructive testing, electron
microscopy, fuel failure mechanisms, stress analysis, and
prototypical irradiations are also reported. Author (NSA)
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NSS-28679# General Electric Co.. Schenectady. N. Y. Re- "
search and Development Center.
HOT CORROSION MECHANISM STUDIES Finll Report
15 Feb. 1966 121 p refs
(Contract N600(61533)63219)
(AD-629598) CFSTI: HC $4.00/MF $0.75
_ONTENTS:
1. THE ROLE OF SODIUM SULFATE IN THE ACCEL-
ERATED OXIDATION OF NICKEL J. R. Gambino 41 p refs
(See NBB-28660 16-17)
2. OBSERVATIONS ON THE HIGH-TEMPERATURE
SULFUR-OXYGEN CORROSION OF NICKEL A. U Seybolt
18 p refs (SeeN86-28681 16-17)
3. THE BEHAVIOR OF COBALT IN HIGH-TEMPERA-
TURE SULFUR-OXYGEN CORROSION OF NICKEL A.U.
Seybolt 18 p refs (See N66-28681 16-17)
4. HOT CORROSION BEHAVIOR OF NICKEL AND
COBALT BINARY AND TERNARY ALLOYS P. A Bergman
32 p ref (See N66-28683 16-17)
N66-28680# General Electric Co.. Schenectady. N. Y.
THE ROLE OF SODIUM SULFATE IN THE ACCELERATED
OXIDATION OF NICKEL
J. R Gambino Jan 1966 In its Hot Corrosion Mech. Studies
15 Feb. 1966 41 p refs (See N66-28679 16-17) CFSTh
HC $4.00/MF $0.75
Thermogravimetric monitor methods of high temperature
nickel oxidation by sodium sulfate showed that nickel
oxidized initially: (1)independent of sodium sulfate concen-
trations; (2) dependent upon oxygen pressure: (3) depend-
ent upon temperature; and (4) dependent upon the moisture
content of the oxygen environment. High initial nickel
oxidation rates in the presence of small sodium sulfate
amounts were somehwat delayed when oxide films formed
on the nickel specimens prior to sulfidation attack; in all
cases vigorous corrosion occurred eventually, Correlat=on
between the amount of nickel oxidation and the amount of
sodium sulfate indicated sulfur expenditure during ox=dat=on,
G G.
N66-28681# General Electric Co,, Schenectady, N Y.
OBSERVATIONS ON THE HIGH-TEMPERATURE SUL-
FUR-OXYGEN CORROSION OF NICKEL
A U Seybolt Jan 1966 In its Hot Corrosion Mech Studies
15 Feb 1966 18 p refs (See N66-28679 16-17) CFSTI:
HC $400/MF $O75
Sodium sulfate corrosion of nickel and mckel alloys
largely concentrated at the grain boundaries: at high tem-
peratures and enough available sulfur concentrat=ons molten
nickel-nickel sulfide eutectic composlt,ons developed Gas
turbine alloys containing chromium eroded by forming
CrS as the principal sulfide; low melting Ni3S2-N i
eutectic or C04S3-C0 eutectic did not develop in larger
quantities as long as unreacted chromium was present. G.G.
NSS-28SS2# General Electric Co.. Schenectady. N, Y.
THE BEHAVIOR OF COBALT IN HIGH-TEMPERATURE
SULFUR-OXYGEN ENVIRONMENTS
A. Beltren and A. U. Seybolt Jan. 1966 In its Hot Corrosion
Mech. Studies 15 Feb, 1966 11 p refs (See N66-28679
16-17) CFSTI: HC $4.00/MF $0.75
Exposure of cobalt and cobalt-chromium alloys to
Ne2SO 4 under an oxidizing atmosphere showed a reduction
of the salt followed by sulfide formation, Liquid Co-Co4S 3
eutectic (above 877°C) formed in the case of pure cobalt.
and CrS developed in the presence of chromium; the rapid
corrolive attack of the metal ltructure occurred by oxidation
of the sulfide, It was concluded that optimal amounts of
chromium in commercial gas turbine cobalt-base alloys
° formanadherqntCr203surfaceoxideandthusassistinblockingsulfurpenetration;thismethodcanalsopreventformationf the liquid sulfide eutectic. GT.
N(NJ-21NJ83# General Electric Co,, Lynn. Mass.
HOT CORROSIVE BEHAVIOR OF NICKEL AND COBALT
BINARY AND TERNARY ALLOYS
P. A. Bergman Jan. 1966 In its Hot Corrosive Mech. Studies
15 Feb. 1966 32 p ref (See N66-28679 16-17) CFSTI:
HC $4.00/MF S0,75
Nickel and cobalt and their binary and ternary alloys
were studied for their hot corrosion behavior by exposure
to combustion products of sulfur enriched (1%) diesel fuel.
and a high concentration of sea salt (200 ppm) for 100 hours
at 1675 °. 1750 °. and 1900°F. Metellographic and X-ray dif-
fraction analyses of the exposed specimens found chromium
additions to nickel and cobalt beneficial. Cobalt and titanium
in nickel alloys, and nickel and tantalum in cobalt alloys
did not effect the corrosive process significantly. Tungsten.
molybdenum, and aluminum in nickel alloys and tungsten
and molybOenum in cobalt afloy= i_c,eo_d sulfur corrosion
effects under high temperature conditions. In general.
cobalt alloys showed more sulfur attack resistance than
nickel alloys: nickel, cobalt, and chromium-rich spinals
proved as much corrosion protective as Cr203, G.G.
N66-28854# Air Force System,_ Command, Wright-Patterson
AF8. Ohio. Foreign Technology Div
PLASTICS Selected ArlJcles
18 Jun. 1965 25 p refs Transl into ENGLISH from Plasti-
cheskwe Massy (Moscow). no 8. 1964 p 20-23; 31-33
(FTD-TT-65-319/1+2+4; TT-65-63105: AD-619482) CFSTh
HC $10t3/MF $050
CONTENTS:
1. STRENGTH OF GLASS PLASTICS AND ITS DEPEND-
ENCEUPON THE CHANGEINWETTINGANGLEWITH BIND-
ING OF WATERPROOFED GLASS FIBERS Ye B. Trostyan-
skaya. A M. Poymanov. and Yu N, Kazanskiy to 1-11 refs
(See N66-28855 16-18)
2. MECHANICAL AND FRICTION PROPERTIES OF
POLYAMIDE AND POLYETHYLENE COATINGS A. A. Kut'kov
and D. T Avdeyev p 12-17 refs (See N66-28856 16-18)
N66-28856# A=r Force Systems Command, Wright-Patterson
AFB, Ohio Foreign Technology Div.
MECHANICAL AND FRICTION PROPERTIES OF POLYAMIDE
AND POLYETHYLENE COATINGS
A A Kut'kov and D T Audeyev In its Plastics 18 Jun. 1965
p 12-17 refs (See N66-28854 16-18) CFSTI: HC $1.O0/MF
$0 50
The dependence of mechanical strength and friction re-
sistance of polyamide and polyethylene coatings upon the
method of application and cooling was investigated The coat-
ings were tested for shear, bending, and impact strengths,
and wear resistance Gas flame dusting and vortex dusting
were used, and the cooling was in open air, water at room
temperature, and oil at 180°C, Among the conclusions are:
(1) The vortex dusting method assures much higher adhesion
of the film to metal, offers much higher and more stable
strength values of the film at shear, bending, and impact load
than gas flame dusting (2) Thermal processing changes the
structure of polyamide coating: and films cooled in water
have an amorphous structure, are more elastic and remain
intact at greater deformation. (3) Polyethylene coatings are
recommended for machine parts absorbing shock loads, but
are unsuitable under deformations. (4) Polyamide coatings
can be used for antifriction coatings at small loads. (5) With
increase in load the friction coefficient of polyamide on steel
N66-29292
decreases, but also the stability of the friction moment de-
creases considerably. N.E.N.
N66-28939# Pratt and Whitney Aircraft. Middletown. Conn.
CORROSION STUDIES OF REFRACTORY METAL ALLOYS
IN ROILING POTASSIUM AND LIQUID NaK
K J. Kelly. S. S. Blecherman. and J. E Hodel 22 Apr. 1965
22 p refs Presented at the AEC-NASA Liquid Metals Infor-
mation Meeting. Oak Ridge. Tenn.
(Contract AT(30-1 )-2789)
(CNLM-6246; CONF-650434-1) CFSTI: HC$1,00/MF$0.50
Compatibility evaluations were made in gravity-feed
potassium loops at temperatures up to 2000°F on the fol-
lowing materials: Nb-1 Zr. PWC-533 (C-Mo-Nb-Ti-Zr).
PWC-11 (C-Nb-Zr). Type 316 stainless steel, and Mo-TZM.
The evaluations were based on weight changes, chemical
analyses, metallographic examinations, and mechanical
strengths. A study was also made of interactions of Nb-1 Zr
specimens in a Type 316 stainless steel-eutectic NaK loop
operated at 1250°F. NSA
N66-28987# Vtrgmia Puiylechnic Inst, B{acksh.rg Deot. of
Metals and Ceramic Engineering.
THE RELATIONSHIP OF NITROGEN CONTENT OF AUS-
TENITIC STAINLESS STEELS TO STRESS CORROSION
Quarterly Report No. 438-6, Oct. 1-Dec. 31, 1965
B. N Ferry and J. F. Eckel Jan. 1965 17 p refs
(Contract AT(40-1 )-3208)
(EURAEC-1579) CFSTh HC $1.00/MF $0.50
A N 2 concentration range of 0.06 to 0.09 % was obtained
in wires of type 304 stainless steel by nitriding in different
ratios of H2-NH 3 at IO00°F for 24 hr. Nitrides were not
metallographically observed in any of the wires. A dilatom-
eter specimen holder was built and calibrated. Author
NINJ-29167# Rock Island Arsenal Lab.. III.
GALVANIC IERIEB OF METAL8 AS RELATED TO COR-
ROIION
Ervin C. Tinaley Feb. 1966 22 p refa
(RIA-66-469; AD-631962) CFSTh HC $1.00/MF $0.50
A reviled electromotive series has been prepared for
use by design engineers. Tables were prepared from experi-
mental data and from available literature references. The
experimental work indicated many variables were present
in the half-cell potential measurement procedure. Many
factors that could have caused deviations in results are
discussed. This work provides information as to the location
of various alloys previously not included in the electromotive
series. The use of the improved table will be of value to
the designer for his selection of compatible materials,
and enable him to hold the possibilities of galvanic cor-
rosion to a minimum. Author (TAB)
N66-29292"# General Dynamics/Convair, San Diego, Calif.
CENTAUR TANK CORROSION TESTS AND X-RAYS
1 Aug. 1965 147 p refs
(Contract NAS3-3232)
(NASA-CR-72OO0; GD/C-BNZ-65-032) CFSTh HC$4.00/MF
$1.00 CSCL 20K
It is found that tank corrosion can be deterred or pre-
vented by the following method: (1) elimination of the cor-
rosive elements from the tank fabrication processes; (2) fab-
rication of the tank under stringently clean conditions, and
the providing of protection from contamination during storage;
and (3) the application of a corrosion inhibitor to the outside
surfaces of the tank structure and to the parts and assemblies
as early in the fabrication process as is compatible with manu-
facturing operations. The effectiveness of these measures
was demonstrated by the low quantity of corrosion found on
Centaur tanks 7D, 8D. and 9D. Author
87
N66-29401
N66-29401"# National Aeronautics and Space Administration,
Langley Research Center. Langley Station. Va.
SALT STRESS CORROSION OF "ri-8Al-lMo-lV ALLOY
SHEET AT ELEVATED TEMPERATURES
G. J. Heimerl. D. N. Braski. D. M, Royster, and H, B. Dexter
[1965] 28p refs Presented at the 5th Pacific Area Natl. Meet-
ing of the Am Soc. for Testing and Mater., Seattle. 31 Oct.-
5 Nov. 1965 Its Paper No. 42
(NASA-TM-X-56881) CFSTI: HC $2.00/MF $0.50 CSCL 11F
In the investigation of the salt stress corrosion of Ti-8AI-
1Mo-IV alloy sheet, many small self-stressed and residual
stress specimens were salt coated, exposed up to 6400 hours
at 400°F to 600°F (477°K to 589°K). and tested at room tem-
perature to determine the extent of the stress corrosion crack-
ing. Coatings of NaCI were more corrosive than CaCI 2. MgCI 2.
or sea salt. and thin coatings were more damaging than thick.
Environmental tests showed that a decrease in oxygen and
air pressure reduced stress corrosion, but that the role of
moisture and air velocity still remained in doubt. Stress corro-
sion cracks were intergranular, and a correlation was obtained
between the results of the room-temperature corrosion tests
and the crack penetration. TiCI 2 appeared to be one of the cor-
rosion products. Surface treatments such as shot peening,
nickel plating, vibratory cleaning, and polyimide coatings
proved effective in preventing corrosion for exposures up to
2000 hours at 600°F, Author
N66-29548# Aerojet-General Corp.. Sacramento. Calif.
REON Div,
METALLURGICAL INVESTIGATION OF HYDROGEN PRE-
HEATER TUBE FAIL_JRE
D. J. Lamuermeyer Mar. 1966 38 p refs
(RN-TM-0312)
An investigation was conducted to determine (a) the
cause of gaseous hydrogen preheater tube failure. (b) extent
of damage from overheating, and (c) actions necessary to
qualify the preheater for operation, The primary fracture was
caused by zinc contamination, which penetrated the grain
boundaries under elevated temperature conditions. Cracks
were progressively formed causing reduction of rude wall
thickness and rupture. Overheating damage was indicated by
measuring the OD of all tubes, and revealed that tubes num-
bered 31 through 40 and 99 in the north arch were bulged.
The remaining tubes were not adversely affected by the over-
heating as evidenced by satisfactory elevated and room tem-
perature tensile, sensitization, degradation, and bulge test
results. Recommendations were made to (a) inspect all tubes
by shear-wave ultrasonic tests for detection of cracks prior
to the initial test run and periodically there-after, (b) proof
and leak test and preheater at a pressure equivalent to one-
half of the material yield strength, and (c) independently sup-
port the sine-wave spacers to prevent sagging during future
heater operations, Author
N66-29690# Air Force Systems Command, Wright-Patterson
AFB. Ohio. Foreign Technology Div.
NEW METHOD OF EVALUATING THE EFFECTIVENESS OF
ACTION OF ANTI-SCORING ADMIXTURES TO OILS AND
FUELS
K. I Klimov, A V. Vilenkin, and G. I Kichkin 23 Mar. 1966
15 p refs Transl. into ENGLISH from Tr. Vsesoyuznoye
Nauchno-Tekhn. Soveshch po Pnsadkam k Maslam i Toplivam.
1960 (USSR), 1961 p 273-278
(FTD-TT-65-1491/1+2+4; AD-631838) CFSTI HC$1 O0/MF
$0 50
To evaluate anti-scoring properties of lubricating mate-
rials an essentially new type of friction machine having a pair
of intersecting cyhnders and periodtc surface contact was
developed and proposed The necessity of relative evaluation
of anti-scoring properties of oils containing admixtures on
friction machines in order to model the testing conditions by "
the sliding rate. contact periodicity and temperature in a w.de
range of their changes is shown. A method was developed for
the relative evaluation of anti-scoring properties of lubrication
materials in conditions that model real conditions of oil oper-
ation. Anti-scoring properties of certain petroleum products
in pure form. and with admixtures were invest*gated. It was
shown that the proposed instrument and evaluation method
have a high sensitivity incomparison with other methods and
instruments Author (TAB)
NE6-29818_ Air Force Systems Command, Wright-Patterson
AFB. Ohio, Foreign Technology Div,
AN ADDITIVE FOR SUPPRESSING VANADIUM CORRO-
SION OF FUELS
R. A Lipshtevn and A S. Avetisyan 20 Sep. 1965 6p Transl.
into ENGLISH from Soviet Patent No. 162269 (Appl. No.
849707/23-4, 29 Jul. 1983) 1 p
(FTD-TT-65-505/1+4; TT-65-84042: AD-621778) CFSTI:
HC $1.00/MF $0.50
The object of the invention is an additive for suppressing
vanadium corrosion of fuels on the basis of green oil. For
the purpose of improving the add*tive's properties tetra-
ethoxysilene or the bottoms in the production of tetraethoxy-
silane is added to the green oil. Author (TAB)
N66-29866"# National Aeronautics and Space Administration
Lewis Research Center. Cleveland, Ohio
EFFECT OF ORIENTATION ON FRICTION CHARACTERIS-
TICS OF SINGLE-CRYSTAL BERYLLIUM IN VACUUM
(10 -10 TORR)
Donald H. Buckley Washington. NASA. Jul. 1966 20 p refs
(NASA-TN-D-3485) CFSTI: HC $1.00/MF $0.50 CSCL 11F
Studies were conducted to determine the influences of the
crystallograph*c orientation of single-crystal beryllium on its
friction characteristics when in sliding contact with sapphire
and polycrystalllne beryllium and aluminum oxide. Experiments
were conducted in a vacuum of 10 -10 torr with a 3/16-inch
hemispherical-radius beryllium crystal slid*ng on a flat of
beryllium and aluminum oxide, The rider was loaded against
the flat with various loads from 100 to 1500 grams and the
flat disk was rotated to give a sliding speed of 0.013 centimeter
per second. The results of tile investigation showed that the
basal plane exhibited lower friction than the prismatic slip
plane. With the basal plane parallel to the interface, lower
friction coefficients were observed tn the (1120 / than in the
(1010) d*rections. The lowest frtction coefficient for basal
oriental=on was obtained w*th the basal plane mchned 1350
to the sliding *nterface. The friction coefficient of single-
crystal beryllium shdmg on sapphire was tower than that of
single-crystal berylhum sliding on polycrystalhne aluminum
oxide With sapphire, brittle fracture of sapphire was observed.
wh*le with polycrystalline aluminum oxide, shear of beryllium
was observed Author
N66-29944# SKF Industries, Inc., King of Prussia. Pa Re-
search Lab
A BASIC STUDY OF THE SLIDING CONTACTS IN ROLLER
BEARINGS Quartedy Progress Report No. 4, 16 Jan.-
15 Apr. 1966
Chester J. Belsky, M. Cocks, and W. E Schmidt [1 966] 86 p
refs
(Contract NOw-65-0182-f)
(AL66L026; AD-632493) CFSTI: HC $3.00/MF $0.75
A study was made of the kinematics of a flat washer to
roller test configuration. Author (TAB)
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• N66-29946# Naval Air Engineering Center. Philadelphia.
Pa. Aeronautical Materials Lab.
CHEMICAL MILLING OF ALLOY STEELS
Sara J. Ketcham 9 Mar. 1966 22 p refs
(NAEC-AML-2418; AD-631952) CFSTh HC$1.00/MF$0.50
Experiments were conducted to determine the effect of
chemical milling on susceptibility of high strength steels to
hydrogen embrittlement and stress corrosion cracking, Alloys
studied included H-11, 4340 and 17-7 PH Results indicated
that the acid baths used for chemical milling do initially era-
brittle these alloys, but recovery of ductility takes place at
room temperature within one week if there is no barrier to
the escape of hydrogen (such as a plating). A recovery treat-
ment of 48 hours at room temperature followed by 4 hours at
375°F is recommended, A high strength steel with a chem-
milled surface is more susceptible to stress corrosion crack-
ing than one with a machine ground surface.
Author (TAB)
N66-30236# Laborato!,e_ d. Centre d'Etude de rEnergie
Nucleaire, Mof (Belgium).
IMPERFECTIONS IN METALS. I1: CORROSION AND OXI-
DATION Quarterly Report No. 11, 1 Apr.-30 Jun. 1966
Brussels. EURATOM, [1965] 24p refs
(Contract EU RATOM-054-64-4 TEEB)
(EURAEC-1457: EUR-2386; R-2355) CFSTI: HC $1.00/MF
$O.5O
Transmission electron microscopy of corrosion-oxidation
films formed on both Van Arkel zirconium and Zircalloy-2 in
air from 250 ° to 450°C and in water from 225 ° to 325°C showed
that gross differences existed in the film morphology depend-
ing on the environment and surface preparation. Annealed Zr.
ox=dized in air. formed monoclinic z=rconia films which repli-
cated the metal grain structure but which also contained _ine-
grain regions, pseudo-a morphous areas, pustules, and
preferentially oxidized grain boundaries. Etched Zr. oxidized
under the same conditions, formed uniform films having only
one heterogeneity, viz. preferentially oxidized twins. Oxida-
tion of annealed Zr in water produced a high density of
oxide nuclei (monoclinic oxide) on a single crystal monoclinic
matrix. Longer oxidation produced pustules which were much
more numerous than those formed by air oxidation. Zircaloy-2
generally formed more uniform films than Zr in both air and
water and did not exhibit the preferential grain boundary
oxidation so Drevalent in Zr oxidation films. Annealed Zirca-
Ioy-2 formed mottled films, whereas etched Zirca!oy-2 oxidized
similarly, showed unmottled grains which were sharply deline-
ated and which clearly showed local areas corresponding to the
intermetallics. NSA
N66-30272# Air Force Systems Command. Wright-Patterson
AF8. Ohio. Foreign Technology Div.
TRANSACTIONS OF THE MOSCOW INSTITUTE OF PETRO-
CHEMICAL AND GAS INDUSTRY IMOSKOVSKIY ORDENA
TRUDOVOGO KRASNOGO ZNAMEINI INSTITUT] Selected
Ar_cles
20 Jul. 1965 31 p refs Transl. into ENGLISH from thepubl.
"Petrochemistry, Processing of Oil and Gas" no. 28. Moscow,
Gostoptekhizdat, 1960 p 44-55, 56-67
(FTD-MT-64-512;AD-619476) CFSTI: HC$2.00/MF$0.50
CONTENTS:
1. INFLUENCE OF CHEMICAL NATURE AND STRUC-
TURE OF HIGH-POLYMER ADDITIVES ON VISCOSITY
PROPERTIES OF OILS OF DIFFERENT CHEMICAL COM-
POSITION D. S. Velikovskiy and L. V. Chervova p 1-13 refs
(See N66-30273 17-O6)
2. SYNTHESIS OF NEW ANTIOXIDANT ADDITIVES
V. I. Isagulyants and N A Favorskaya p 14-26 refs (See
N66-30274 17-06)
N66-30409
N66-30273# Air Force Systems Command, Wright-Patterson
AF8, Ohio. Foreign Technology Div.
INFLUENCE OF CHEMICAL NATURE AND STRUCTURE OF
HIGH-POLYMER ADDITIVES ON VISCOSITY PROPERTIES
OF OILS OF DIFFERENT CHEMICAL COMPOSITION
D. S. Velikovskiy and L. V. Chervova In its Trans. of the
Moscow Inst. of Petrochem. and Gas Ind. 20 Jul. 1965
p 1-13 refs (See N66-30272 17-06) CFSTh HC $2.00/MF
$O.5O
The viscosity properties of polymers of unsaturated hydro-
carbons, and polymers of unsaturated esters or esters of
unsaturated acids were investigated. These were polyiso-
butylene and polymethacrylates of normal and isostructure.
The properties of the three oils tested, and the viscosity-
temperature numbers of the oils with and without the addi-
tives, and with the additives in separate fractions are pre-
sented. Viscosity-temperature curves are also included.
Among the conclusions are: (1) High polymer additives lead
to sharp improvement of viscosity-temperature properties.
(2) The chemical composition of the initial oils has little ef-
fect u. the viscosity-temoerature properties but does in-
fluence the viscosity. (3) The additives possess the least th;ck
ening effect in the naphthene-paraffin fractions of the oils,
and polymethacrylates produce a larger thickening effect
in the heavy aromatic fractions, (4) The thickening effect of
the polymers is greater in the oils with small viscosity, and
the thickening effect decreases with increase of temperature.
N.E.N.
N66-30274# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign TechnologyDiv.
SYNTHESIS OF NEW ANTIOXlDANT ADDITIVES
V. I. isagulyants and N. A. Favorskaya In its Trans. of the
Moscow Inst. of Putiochem. and G_s Ind. 20Jul. 1965 p 14-
26 refs (See N66-30272 17-06) CFSTh HC$2.00/MF$0.50
The steps in the synthesis of bisphenol additives and their
effectiveness in insulating oils and motor fuels are reviewed.
The stages are identified as the alkylati(_n of phenols of ole-
fins in the presence of catalysts, and the condensation of
alkylphenols with formaldehyde in the presence of hydro-
chloric acid. The synthesis of 2.2'-methylene-bis-(6-tert-
butyl-4-methylphenol) and the synthesis of 2,2'-methylene-
bis(4,6-di-tert-butyl-3-methylphenol) are given as illustrations.
It was found that the new additives are as effective as the
standard in most cases, and exceed the standard in some. It
was also concluded that the synthesized additives almost
double the yield of anitoxidant additives by utilizing a by-
product in the production of the standard additive. N.E.N.
N66-30409# Aerolet-General Nucleonics. San Ramon. Calif.
ARMY GAS-COOLED REACTOR SYSTEMS PROGRAM.
STUDIES OF HASTELLOY X CORROSION IN AIR AT
1900 AND 2000°F
J.S. Brunhouse Dec. 1965 31p refs
(Contract AT(IO-1 )-880)
(AGN-TM-414) CFSTh HC$2.00/MF$0.50
An evaluation of the corrosion resistance of Hastelloy
X sheet and tubing materials at 1900 ° and 2000°F in air was
undertaken to establish limiting oxidation rates and physi-
cal metallurgical changes in an effort to define the limiting
lifetime/temperature characteristics of this material. Test
specimens were to be exposed in air for 100, 1000. 2500,
5000. 7500, and 10,000 hr durations or until the time limi-
tations were established. It appears that Hastelloy X would
probably be useful as a fuel cladding for reasonably long
periods of time in 1900°F "air although specific limiting
criteria need to be developed. At 2000°F. however, rapid
oxidation and strength decreases wouJd probably limit the
service life of the material to a few thousand hours. NSA
o9
N66-30414
N66-30414# Battelle Memorial Inst.. Columbus, Ohio. Colum-
bus Labs,
DEVELOPMENT OF THORIUM-U 235 IRRADIATION SPECI-
MENS
Sidney G. Nelson and Elhs L. Foster. Jr. 10 Feb. 1966 24 p
(Contract W-7405-EN G-92)
(BM1-1761) CFSTI: HC$O.50/MF$0.50
Fabrication techniques were developed and employed in
the preparation of irradiation and calibration samples to be
used in a program designed to obtain equilibrium values of
233U buildup in thorium in both fast and slow neutron-flux
spectra. Twenty-two standard-calibration and 60 irradiation
samples consisting principally of cores of thorium or thorium
with additions of 233U, gold, or boron surrounded by reactor-
grade zirconium cladding metallurgically bonded to the core
were prepared. All specimens were evaluated after their
preparation. The results of fabrication, ultrasonic and auto-
clave (corrosion) testing of samples, and metallographic
examination of core materials are discussed. Author (NSA)
N66-30679# Westinghouse Electric Corp, Pittsburgh, Pa.
Atomic Power Div
STRESS CORROSION IN ALLOYS FOR FUEL ELEMENT
CLADDING--STAINLESS STEEL AND ZlRCALOY
K C Thomasand R J Allio Sep 1965 136p refs
(Contract AT(30-1 )-3269)
(WCAP-3269-50) CFSTI: HC$4.00/MF$1 00
Studies were made to determine the factors responsible
for the stress corrosion failure of stainless steel and Zircaloy-4
fuel element cladding so that they can be controlled and the
susceptibility to failure minimized, At room temperature,
Zircaloy-4 and crystal bar zirconium were found to be sus-
ceptible to brittle failure when stressed at 30,000-50,000
psi (2,109-3,515 kg/cm 2) in aqueous solutions of up to
20 wt % ferric chloride, having a pH of 0.6, The time of
failure decreased with increases in stress, increase in chloride
solution concentration, and increase in hydrogen content
of the metal The failures observed _n zlrcomum alloys con-
taining hydrogen are explained by a mechanism that involves
the imtiat_on of cracks in the hydride phase by piled-up groups
of dislocations, Increase _n strain at a g_ven temperature, and
increase in temperature at a given strata _ncreased the dis-
location density of 304 stainless steel and Incoloy 800. The
time to failure of 304 stainless steel, _n boiling magnesium
chloride solution, at 40,000 psi was less than 1 hr, whereas
failure did not occur in Incoloy 800 in less than 350 hr under
similar conditions. NSA
N66-30771# LosAlamos Scientific Lab., N. Mex.
CORROSION TEST OF HASTELLOY N, INCONEL 600. AND
Hymu-80 EXPOSED TO UCl3-KCl AT 900°C
B.J. Thamer 4Feb. 1966 14p refs
(Contract W-7405-ENG-36)
CFSTI: HC$1.00/MF$0.50
Static. isothermal tests up to 84 days in length were per-
formed in the UCI3-KCI eutectic of the highest uranium con-
centration at 900°C The maximum penetration in any case
was approximately 2 mils. The corrosion was impeded by a
metallic reaction layer, the composition of which was principally
uranium and nickel. Author (NSA)
N66-30970# Pennsylvania State Univ. University Park. Min-
eral Industries Experiment Station.
THE STRESS CORROSION SUSCEPTIBILITY OF HIGH
STRENGTH STEELS Final Report
John H Hoke Jun 1965 65p
(Contract AT(30-1)-3257)
(NY0-3257-1) CFSTI: HC$3,00/MF$075
A study was made of stress-hydrogen cracking problems for •
type 410 stainless steel The results show that a general cor-
relation exists between resistance to stress hydrogen cracking
and notch sens=tiwty. However. considerable vartabd_ty In be-
hawor =s possible in apparently similar materials and direct
conversion of impact data to stress-hydrogen cracking suscepti-
bility is not reliable. Thermal treatments which increase fracture
toughness also increase resistance to stress-hydrogen cracking
High-purity vacuum-melted alloys have much higher resistance
to stress hydrogen cracking than commercial air-melted alloys
The specific ingredients present responsible for such degrada-
tion are not known, but general steel making alloy add_t*ons
may contribute in part. NSA
N66-30971"# Oak Ridge National Lab, Tenn
SNAP-8 CORROSION PROGRAM Quarterly Progress Re-
port, Period Ending May 31, 1965
H W. Savage, E. L. Compere, R E Mac Pherson. W R Hunt-
ley, and A. Taboada Sep 1965 22 p refs
(NASA Order C-220-A. Contract W-7405 ENG-26)
(NASA-CR-76382: ORNL-3859) CFSTI HC $2 O0/MF $050
CSCL 18N
Operation of the final loop (14-4) in the present phase
of the corroston program with continuous cold trapping and
deuterium injection was completed The objechves were to
ascertain differences in corrosion and mass transfer rates
resulting from continuous cold trapping and to evaluate the
effectiveness of cold trapptng in reducing the H2 concentra-
tion in the NaK and thus the H2effluent from the loop The
loop operated for 2659 hr at design temperature prior to
shutdown The hydride trap for collecting extraneous H 2
operated for 500 hr, and the deuterium trap operated for
676 hr The introduction of deuterium tnto the loop suc-
cessfully served to distinguish between extraneous H 2 and
that _njected into the loop. The deuterium data indicated
that the equilibrium pressure in the loop ts approximately
the same as the calculated H2 partial pressure for the
SNAP-8 primary system in space (24×10 -5 atm) Results
of analytical examqnat_ons on all but loop 14-4 generally
confirmed previous observatqons Very little metal m_gra-
tion occurred in Iow-O 2 content NaC at both temperature
levels investigated: however, C m_grat_on was severe Cor-
rosion of the Fe-base alloys in the Iow-O 2 content NaK
was very low, as compared w_th corrosion of the chromized
Hastelloy N, which ranged from three to seven times as
great. Sheet tensile spemmens of Croloy 9M were decar-
burized to a C content of approximately 0.002 to 001% As
shown previously, there was general deter_oratLon of me-
chanical properties. NSA
N66-31046# Ceskoslovenska Akademie Ved. Rez. Ustav
Jaderneho Vyzkumu,
RADIATION RESISTANCE OF NaNO 2 SOLUTION USED
TO INHIBIT CORROSION OF STEEL IN WATER IRADI-
ACNI ODOLNOST ROZTOKU DUSlTANU SODNEHO
JAKO INHIBITORU VODNI KOROZE OCELI]
V. ZajicandV. Rypar 1965 26p refs In CZECHOSLOVAKIAN
(UJV-1453/65)
The radiation resistance of aqueous sodium nitrite, used
to inhibit the corrosion of steel in solution, was studied in
the VVR-S research reactor. After 50 hr in the reactor the
sodium nitrite concentration of the solution decreased to a
constant level and remained at that level for another one-
hundred hours. The constant level depended on the initial
concentration, but was always sufficient to inhibit corrosion
(i.e,. greater than 1 g/liter) when the initial concentration
was greater than 7 g/liter. In some cases there was a slight
regeneration of nitrite, with the NaNO 2 concentration rising
slightly after reaching a minimum value For the VVR-S
9O
N66-31323
fluxes the radiation intensity had little effect on the results.
The volume of the solution likewise was not significant.
The nature of the gas phase affected the results somewhat,
with hydrogen and oxygen being better than mtrogen in
protecting the sodium nitrite from the irradiation. NSA
N66-31065# Rocky Flats Div.. Dow Chemical Co., Golden.
ColD
THE CORROSION OF UNALLOYED AND ALLOYED PLU-
TONIUM IN MONOBROMOBENZENE AND FREON-113
FLUOROCARBON
M. R Dringman 14May 1965 5p
(Contract AT(29-1)-1106)
(RFP-744) CFSTI: HC$1.00/MF$0.50
The specimens were exposed for 26, 72, and 140 hr at
25°C For the 26-hrperiod, monobromobenzene was 25 t:mes
more corrosive to the unalloyed Pu and 2 times more corro-
sive to the Pu-1 Ga alloy than the Freon-113 NSA
N66-31070# Oak Ridge Nat_onalLab. 4ann
A STUDY OF LEAD AND LEAD-SALT CORROSION IN THER-
MAL-CONVECTION LOOPS
G M Tolsonand A Taboada Apr 1966 18p refs
(Contract W-7405-E NG-26)
(ORNL-TM-1437) CFSTI: HC$1.00/MF$0.05
Thermal-convection loop tests of several structural alloys
were operated using cbrculating molten Pb Screening tests
were run to evaluate Croloy 2-1/4. ASTMA-106 carbon
steel, AISl-type 410 stainless steel, and Nb-l%Zr Two of
the test loops contained surge tanks in which fluoride salts.
Nb-1% Zr alToy, and graphite were placed in contact with the
Ph to determme the compatibility of these materials in a d0-
rect-cooled lead system All of the steel loops tended to prug
m the cold regions because of formation of dendritic crystals
of Fe and Cr The hot-leg attack consisted of general surface
removal with a few large puts extending to a greater depth, The
Nb-1% Zr alloy showed no measurable attack; however, Nb crys-
tals were found in the cold leg of a loop which operated 5000
hr at 1400°F with a ._T of 400°F, Author (NSA)
N66-31092# Ohio State Univ, Research Foundation. Colum-
bus.
MIGROTOPOLOGY OF STRESS CORROSION CRACKING
T. J. Smith and R. W. Staehle Mar 1966 14 p refs Pre-
sented at the 3d Intern Conf. on Metallic Corrosion, Moscow,
May 1966
(Contract AT(11-1)-1319)
(CO0-1319-36; CONF-660514-1) CFSTI: HC$100/MF$0.50
Thin films of four iron-nickel-chromium base alloys
were examined in the electron mucroscope, exposed to boiling
MgCI 2. and examined again Compositions were as follows
(atomic per cent): Fe-15Ni-20Cr. Fe-15Ni-20Cr-15Si, Fe-
15Ni-20Cr-O.1N Fe-45Ni-20Cr Each alloy was treated to
obtain structures in the annealed, strained, and aged condition.
Examinatuon of specimens exposed to boiing 1_4gCI2showed
that stress exerts an important influence on the 0,_ode of crack-
ing In the absence of stress, attack tended to take the form of
pitting; whereas, with stress the attack was highly oriented with
the pitting being aligned in parallel crystallographic directions.
The alloy containing phosphorus exhibited pitting having defi-
nite geometric shapes Defect structure in the thin films ap-
peared to have little correlation with established trends in
cracking susceptibdity nor with the mode of dissolution of thin
films Author (NSA)
N66-31108# Southwest Research Inst., San Antonio. Tex
LUBRICATION RESEARCH FOR AERO PROPULSION
SYSTEMS Phase Report No, 1, 1 Feb.-1 Sap. 1966
E. L. Anderson, B B Babel and P. M. Ku Oct. 1965 42 p
(Contract AF 33(615)-2384)
(AFAPL-TR-65-118;AD-625485) CFSTI: HC$2.00/MF$0.50
Investigations were conducted to determine the possible
effect of selected aircraft gas turbine engine lubricants
and various solvents on the removal of carbonaceous deposits
which had accumulated during service on the No. 2 bearing
rear support of the J-57 engine. Six MIL-L-7808 type and
one MIL-L-23699 type lubricants and six solvents were
included in this program. Under the test procedures used,
the deposits on the bearing support specimens were found
to be quite stable in the presence of all seven lubricants
investigated: no loosening or sloughing of the deposits was
observed. Of the six solvents evaluated, only Cities Service
26 was found to be effective in removing significant amounts
of deposits from the specimen. Flashing of liquid water.
which had penetrated the deposit covered surface, loosened
crinkled, blistered, and flaked deposits, but had no effect on
smooth carbon or varnish. Author (TAB)
N66-31111# Ampex Com.. Redwood City, Calif.
INTERACTION BET1NEEN SELF-ACTING AND EXTER-
NALLY PRESSURIZED EFFECTS IN A FOIL BEARING
Edward J. Barlow Oct. 1965 24 p refs
(Contract Nonr-3815(OO)(X))
(RR-65-12;AD-625762) CFSTI: HC$1.OO/MF$O.50
For a foil bearing, the interaction between the flow of
lubricant from feed holes and the flow in from the sur-
rounding environment is calculated numerically. The results
are applicable for a partial arc foil bearing whenever the
feed holes are far from both ends of the warp angle. The
report extends the linearized solution into the nonlinear
range. Author (TAB)
N66-31169# Titanium Metals Corp. of America. New York.
DEVELOPMENT OF A STABLE-BETA TITANIUM ALLOY
Tenth Quarter Report, 1 0ct.-31 Dec. 1964
D. B Hunter [1964] 28p refs
(Contract DA-30-069-O R D-3743)
(WAL-TR-405/2-9;AD-623600) CFSTI: HC$1.00/MF$0.50
Evaluation cf ageable beta alloys Ti-17V-2Fe-2Co-3AI.
Ti-17V-7 .5Co-3AI and Ti-8Mo-8V-5Co-3AI continued with
room and elevated temperature smooth and notched tensile
tests, creep stability, oxidation and stress-corrosion tests, Ti-
17V-7 .6Co-3AI aged more rapidly than Ti-8Mo-8V-5Co3AI;
after aging for 8 hours at 900°F, Ti-17V-7 .5Co-3AI had a yield
strength of 198,000 psi, whereas that of T08Mo-8V-5 Co-3AI was
only 158,000 psi. In smooth and notched tensile tests at 600°F,
Ti-17V-7.5 Co-3AI displayed more strength than Ti-8Mo-8V-SCo-
3AI because of its faster aging response in a given time. How-
ever, in creep stability tests and oxidation tests. Ti-8Mo-8V-SCo-
3AI was the better alloy Stress corrosion tests performed upon
all five ageable beta alloys developed in this project showed that,
in the annealed condition, Ti-8Mo-8V-2Fe-3AI was the most re-
sistant to stress corrosion and Ti-17V-7 .5Co-3AI and Ti-8Mo-
8V-5Co-3AI the most susceptible. Author (TAB)
N66-31323# Franklin Inst.. Philadelphia, Pa. Research Labs.
AN ANALYTICAL AND EXPERIMENTAL STUDY OF THE
STRUCTUREBORNE AND AIRBORNE VIBRATION OF
ROLLING ELEMENT AND SLIDING SURFACE BEARINGS
Final Report
H C. Rippel and J. H. Rumbarger 31 Mar. 1966 148 p refs
(Contract N Obs-77184)
(F-A2321;AD-633146) CFSTI:,HC$5.00/MF$1.00
An analytical and experimental study was made of bear-
ing noise and vibration generation and transmission. Pre-
sented herein is: summary of previously reported work, repo -*
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N66-31332
of most recent progress, conclusions drawn from all of the
work accomplished, and recommendations for additional work.
This final technical report coupled with the numerous peri.
odic progress reports and special interim repot'Is issued dur-
ing the course of the program treats all aspects of the follow-
ing three phases of effort: (a) analytical study of bearing
noise and vibration generation and transmission, (b) design
and construction of a test device to experimentally evaluate
bearing structureborne and airborne vibration, and (c) ex-
perimental evaluation of bearing structureborne and airborne
vibration. Author (TAB)
N66-31332# Naval Research Lab. Washington. D. C
INVESTIGATION OF THE INTERGRANULAR CORROSION
OF LEAD-ANTIMONY GRID ALLOYS Interim Report
A. C SJmon 7 Apr 1966 28p refs
(NRL-6387; AD-633078) CFSTI: HC $2.00/MF $0.50
Microscopic examination of grid sections that had been
Jn serwce for periods up to 10 years indicated that the ultimate
cause of grid failure was an intergranular type of stress corro-
sion While the overall corrosion resistance indicated the
possibility of many additional years of service, this intergran.
ular corros=on at isolated points had in many cases completely
severed the grid member. It appeared that this corrosion was
caused by a comb,nation of stress developed in the corrosion
product and microporosity in the casting. Two distract corro-
sion mechanisms were observed. One type depended upon
fairly acidic conditions, and the corrosion product was a hard
film of lead dioxide which appeared to offer some protection
to the underlying metal. The other type was generated where
acid concentrations were low and was much more destructive.
The corrosion product formed in this case varied from black
to wh,te and did not protect the underlying metal. Author (TAB)
N66-31544# Pennsylvania Univ., Philadelphia. Electro-
chemistry Lab.
HYDROGEN EMBRITTLEMENT RESULTING FROM COR-
ROSION, CATHODIC PROTECTION AND ELECTROPLAT-
ING Quarterly Report, Dec. 1965-Feb. 1966
E. Gileadi and M. Fultenwider 7 Mar. 1966 13P-refs
(Contract N156-46659)
(QR-3; AD-633402) CFSTI: HC $1.00/MF $0.50
The concentrations of hydrogen determined by the
method of charging-up followed by pulling-out of hydrogen
with the Barnacle Electrode were found to vary between 2
and 6 x 10-6moles cm-3 depending upon the conditions of
polarization, these concentrations were calculated with an
approximation, good for small times, the mathematics of
which is outlined briefly. TAB
NB6-31686"# Mechanical Technology, Inc., Lsthem, N. Y.
APPROACHES TO THE MEASUREMENT OF THE STEADY
STATE AND DYNAMIC PERFORMANCE CHARACTERIS-
TICS OF LIQUID-METAL LUBRICATED BEARINGS
E. B. Arwas, F. K. Orcutt, end B. Sternlight In Argonne Natl.
Lab. Proc. of the Conf. on Appl. of High Temp. Instrumenta-
tion to Liquid-Metal Expt. [1965] p331-364 refs (See N66-
31671 18-33) CFSTh HC$6.75/MF$3.25
(Contracts NASw-771 ; NASw-1021 ; AT(30-1 )-3363)
This paper presents a discussion of the instrumentation
necessary for fundamental investigations, as well as for bear-
ing development and for monitoring of bearing performance
in turbomachinery. It points out through examples, that con-
siderable advances applicable to liquid metal lubrication can
be accomplished with easy to use fluids that simulate some
of the important properties of liquid metals and making use
of instrumentation that is already developed. Indirect meas-
92
urements which, in conjunction with accepted theoretical re -_
lations, provide meaningful interpretation of bearing perform-
ance are also discussed. Author
N66-31864# L=brary of Congress. Washington. D C Aero-
space Technology Div
MOLYBDENUM DISULFIDE-BASE SOLID LUBRICANTS
Surveys of Foreign Scientific and Technical Literature
Charles Blomberg 11 May 1966 15 p refs Transl into
ENGLISH from Khim i Tekhnol Tophv J Masel (Moscow).
no 11. 1965 p 41-45
(ATD-66-52)
Since ordinary ods and greases cannot be used =n these
conditions of new technology, lubr=cants w_th new propertDes
are now needed, _ e, solid lubricants These are substances
which possess a lamMar structure and which ensure a suf-
fic=ently low frict=on coefhc_ent between the coupled elements
Of the sohd lubricants molybdenum disulfide, because of _ts
spemal structure and a number of valuable propert=es, _s
hndMg Mcreas=ngly w=der apphcat=on The propert=es of
molybdenum d_sulflde are discussed The forms (powder,
paste, sohd lubr=cant coatqng and compact) _n which sohd
lubricants can appear are hated and types which have been
developed are enumerated Paste concentrates are more
convement to use Invest=gahons are presented of the hfe
and antifrtctlon propert=es of sohd film lubricants wh=ch are
now industrially manufactured The bnvestbgat_ons were con-
ducted =n a_r, vacuum, and argon at extremely low tempera-
tures and under radiat=on The sohd him lubr=cants which had
the longest hfe are cited, as well as those =n wh=ch the hm_t
of working temperatures is Mcreased to 500-600°C whde in
a vacuum of 10 -5 torr and =n argon; It was concluded that
exposure to low temperatures and radiation with an _ntegrsted
dose of 108-109 radiation does not shorten the life of solid
film lubricants Author
NB6-31918# Royal Aircraft Establishment, Farnborough (Eng-
land).
FILLER REINFORCEMENT IN SILICONE POLYMERS.
PART I: THE EFFECT OF FINELY DIVIDED MATERIALS
ON LIQUID POLYMERS
D. K. Thomasand B. B. Moore Feb. 1966 26 p refs
(RAE-TR-66061) CFSTI: HC $2.00/MF $0.50
The effect of finely divided materials on a polydimethyl
silicone oil has been studied in the temperature range from
30 ° to 130=C using a variable shear viscometer. The results
are consistent with the view that fine powders become sol-
vated on being dispersed in the oil; if a sufficient number of
particles are present per unit volume of mixture and if the
interactions between them are sufficiently large, aggregation
can occur to give a micro-gel structure. Those materials which
are highly r..einforcing in silicone elestomers show evidence
of micro-gel structure at volume concentrations below 4%.
For fillers of a given chemical type there are indications that
the viscosity increment is dependent solely on mean particle
size: there are further indications that carbon black is more
effective in raising the viscosity than silica providing they are
of comparable particle sizes, Author
NB6-32126# Thompson Ramo WooLdridge, Inc,, Cleveland.
Ohio TRW Electromechanical Div.
MERCURY RANKINE POWER CONVERSION PROGRAM:
MERCURY MATERIALS EVALUATION AND SELECTION
G FY 1964 Topical Report No. 29
James F. Nejedtik May 1965 53 p refs Prepared forAtomics
International
(NAA-SR-6321; TRW-ER-6265) Available from AEC. Oak
Ridge. Tenn.: $3.45 (Declassified)
N66-32538
Reflux capsule corrosion screening tests were made of
several nickel-, cobalt-, and iron-base alloys at 400-900°F.
Classifications were made for use of these materials in a
mercury environment on the basis of weight changes and
penentration. Metal capsule tests at 800-1200=F indicated
diffusion controlled corrosion for Haynes Alloy 25. PH15-7Mo
and Croloy 9M. Weight losses and penetrations generally
ranged on the average about four-fold greater than cor-
responding glass reflux capsule results. A thermal convec-
tion two-phase Haynes Alloy 25/PH15-7Mo loop which
duplicated an earlier test substantiated corrosion data ob-
tained previously. This showed that corrosion obtained in
loop tests is reproducible. Inhibition of corrosion in a Haynes
Alloy 25 loop was shown to be feasible, This was accom-
plished by two methods: a titanium-magnesium pretreatment;
and a titanium source in a cold leg. Materials corrosion test
results indicate a one-year life capability for the present
MRPC reference materials. Author
N66-32137"# bnerwH_-'¢v',;;,,3m_ C_ rl,=veland, Ohio
DEVELOPMENT OF IMPROVED CONVERSION COATING
FOR USE WITH CORROSION-INHIBITING WHITE PRIMER
Final Technical Report, 1 Mar.-15 Sep. 1965
Charles R Martens and Roger S. Downing 6 Jun, 1966
16 p refs
(Contract NAS8-11788)
(NASA-CR-76638) CFSTI: HC $1,00/MF $0.50 CSCL 11F
An improved chromate conversion coating was developed
to increase the corrosion resistance in a white paint primer.
and to withstand testing in a salt spray atmosphere. Experi-
mental results on preliminary data obtained were checked by
a statistically designed experiment, and reinforced the conclu-
sion that a suitable chemical pre-treatment of "he __!uminum
alloy improves the performance of a subsequently applied
chromate conversion coating. A salt spray life of 237 hours for
the optimum coating schedule was predicted, which suggests
the process described could be the means of satisfactorily pro-
tecting the alloy. R. LI.
N66-32514# Rensselaer Polytechnic Inst,, Troy, N. Y. Cor-
rosion Research Lab.
PREDICTING THE INTERGRANULAR CORROSION OF
AUSTENITIC STAINLESS STEELS
W, D. France, Jr. and N. D. Greene Oct, 1965 29 p refs
Presented at 21st NACE Conf., St. Louis, 15-19 Mar. 1965
(Contract Nonr-591-17)
(TR-3; AD-624017) CFSTI: HC $2.00/MF $0.50
The precise environmental conditions necessary for the
intergranular corrosion of austenitic stainless steels have been
determined by potentiostatic methods. Intergranular cOr-
rosion of sensitized 18Cr-8Ni stainless steel only occurs in
limited potential regions. These results have been used to
develop a new method for rapidly predicting the intergranular
corrosion tendencies of various sulfuric acid environments.
It is also shown that sensitized stain!ess steels may be used
in many media without the occurrence of intergranular attack.
Author (TAB)
NIiS-32538# Lockheed Missiles and Space Co,, Sunnyvale,
Calif.
LUBRICATION EVALUATION
FrancisJ. Clauss Apr. 1966 125p refs
The performance of various types of lubricants on ball
bearings operating in a simulated space environment was
evaluated, including oils, greases, bonded films of solid lubri-
cants, and composites of self-lubricating materials. The lubri-
cants were evaluated on lightly loaded, instrument sized ball
bearings operating at 6000 rpm. Simulated space conditions
included vacuum to 10 -9 torr. temperatures up to 300°F,
and radiation doses up to 4x107 R General conclusions
reached include: operation in vacuum can drastically reduce
lubricant lifetime below that obtained for operation m a_r:
oils and greases provide the best type of lubrication for ball
bearings exposed to vacuum: ball bearing lifetime with od
lubrication increased with viscosity, which was most
pronounced at low viscosities: bearing failures were preceded
by lubricant failures; and bail bearings with retainers of re-
inforced Teflon operated successfully m vacuum for over
10.000 hr with light bearing loads Tests were also conducted
to evaluate the performance of various bonded sohd film
lubricants under conditions of sliding friction m a_r. and results
were tabulated The friction and adhesion of metals is also
discussed, in reference to cold welding under vacuum con-
ditions of space L. EW.
9._'_
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A65-13592 =
SUPERCONDUCTIVE BEAIR/NGS.
Theodor Buchhold (General Electric Co., Advanced Technology
Laboratory, Schenectady, N.Y.),
American Society of Mechanical Engineer| I Winter Annual Meetin_t
.New. York, N.Y., Nqv. 29-Dec. 4, 1964_ Paper 64- WA/PID-9.
5p.
Members, $0.50; nonmembers, $i.00.
Comparative study of two superconductive magnetic-bearing
principles. The first principle keeps the total flux constant as cur-
rer_ changes with a chanting bearing gap. The leakage flux of the
coil circuit limits the bearing stiffness. The second principle keeps
the total ar_nPr.-_,,r.. _--_-_ ,.,hen "--nzd/!ti=nz: fixed rclu_.tar, c_
is inserted in zhe magnetic path. The bearing stiffness, which can be
made large by using small gaps easily incorporated into the hearing
design, is not seen to be influenced by the coil leakage.
(Author) M.L.
A65-t4Q65 =
LU BRICAT ION REVIE W.
(American Societ}" of IMechanical Engineers, Winter Annual
Meeting, Philadelphia, Pa,, Nov. 17-22, 1964. )
ASME, Transactions, Series D - Journal of Basic Enlineerin_,
vol, 86, Dec. 1964, p. 883-906. 461 refs.
Review of information in publications relating to several aspects
of the field of lubrication, summarizing many of the results of cur-
rent theoretical and experimental investigations. A list of 4fir refer-
antes is presented. _/hemes or patterns of current programs re-
isling tO _ut)rlcation are indicated. Each reviewer presents com-
ments on the essential elements or results reported by the inves-
tigators. The areas reviewed include fluid-film lubrication, develop-
ments in lubricants, metalworking lubricants, automotive lubricants,
gear lubrication, boundary lubrication, rolling element bearings,
and friction and wear. F.R.L.
A65-14459
PREDICTING PART FAILURES.
Ray C. Johnson (Worcester Polytechnic Institute, Worcester,
Mass. ),
Machine Desists, vol. 37, Jan. 7, 1965, p. 137-142. 20 refs,
Summary of certain conservative policies for predicting modes
of failure and selecting reasonable values to be used in design equa-
tions. Criteria for the avoidance of fatiglle breakage and excessive
wear are presented under theories of failure for ductile and brittle
materials. Correction factors for the fatigue strength in reversed
bending and in shear are given. A table shows typical values of the
ratio 9,= Sse/S e (where Sse is the shearing fatigue strength, corrected
for surface finish, size, and miscellaneous effects, and S e is the
endurance limit from reversed bending tests of a ferrous metal, or
the fatigue strength from reversed bending tests of a nonferrous
metal for 500 x 10 6 cycles, corrected for surface finish, size, and
miscellaneous effects) and its inverse for a number of brittle cast
irons and ductile steels, as calculated from the data of Sines and
Waisman. W.M.R.
A65-14622
A STRESS CORROSION TEST FOR STRUCTURAL SHEET
MATERIALS.
G. $. Heimerl and D. N. Braski (NASA, Langley Research Center,
Hampton, Va. ).
Materials Research and Standards vol. 5, Jan. 1965, p. 18-22,
Discussion of a self-stressed sheet specimen (that does not
require fixtures), developed for stress-corrosion testing of tita-
nium-alloy and stainless-steel sheet materials proposed aS skin
materials for a supersonic transport. A compression test developed
for early detection of stress-corrosion cracking is described, _nd
some results obtained with salt-coated titanium-alloy sheet materials
exposed to temperatures of 550°F over a period of 10,000 hrs are
presented. V.P.
A65-14877
A65.14713 =
ON THE DETERMINATION OF STACKING FAULT ENERGIES IN
AUSTENITIC STAINLESS STEEL BY THE METHOD OF EXTENDED
NODE MEASUREMENTS.
A. R_nnquist and D. Dulieu (Swedish Institute for Metal Research,
StockhoLm, Sweden).
British Journal of Applied Ph)'sics, vol. 15, Dec. 1964, p. 1569-1871.
6 refs.
Investigation of the accuracy with which small changes in
stacking fault energy may be detected. Extended nodes formed in
two 18:11 austenitic _teels ware measured. From the high-purity
steel the nodes have a mean radius of 1600 ± 350 _. Addition of
0. Z% P did not produce a significant change in the radius. A sys-
tematic correlation was found between the radius of the curved par-
tial and its orientation in the slip plane. (Author) F.R.L.
A65.14748 =
MAGNETIC AND ELECTROSTATIC BEARINGS.
$. D. McHugh (General Electric Co,, Advanced Technology Labo-
ratories, Schenectady, N.Y.).
_r*_,a_l -_n_:.n.'erinK, vo'. 87, Ja_,. i_65, p. 45-48, I,_ rets.
Review of bearings that rely on forces created by magnetic
and electrostatic fields to provide load suspension in the absence
of lubricants. Operation in vacuum and at extremes of temperature
is thus readily afforded, Diamagnetic, magnetic, superconducting,
and electrostatic bearings are discussed. As dictated by Earnshaw's
theorem, & key problem in most of these systems is stability. Fur-
thermore, the absence of solid contact or of fluid films between the
surlaces does not ensure zero friction, Magnetic losses due to
eddy currents and hysteresis are found to impede rotation just as
conventional friction forces do, albeit somewhat more slowly, One
estimate of the friction force in a well-designed magnetic-bearing
suspension predicts that ten years of elapsed time is required for
the system to coast down to 37_'. of its initial speed. W.M.R.
A65-14788
EFFECTS OF CONTACT FRICTION ON THE ENERGY CRITERIA
FOR CYCLIC STRENGTH AND THE PHYSICAL FATIGUE LLV,/T.
I, A, Oding and V, N. Stepanov.
(Akademiia Nauk SSSR I Dokladyp vol. 156, 3use 21, 1964, p. 1333
1335. )
Soviet Physics - Doklad_,, vol. 9, Dec. 1964, p. 501, 50Z. 7 refs.
T tans lation.
Discussion of contact friction as a factor influencing: (1) fatigue
physical limit; and (2) cyclic-strength energy criteria ct and Nk,
on the basis of which the fatigue destruction diagram is plotted.
Tests with different types of steel show that contact friction sig-
nificantly reduces the cyclic strength of the metal. A diagram of
testing results is presented. V.Z.
A65-14875 _
THERMAL STABILITY OF ANTIWEA/_ ADDITIONS IN LUBRICATING
OILS [TERMICHESKAIA STABIL f NOST _ PROTIVOIZNOSNYKH
PRISA.DOK %" SMAZOCHNYKH MASLAKH_.
A. M. Ravikovich, E. I. !metiakina, and P. P. Bagriantseva.
Khimila i Tekhnolo_iia To_liv i Maeel, vol. 9, Dec. 1954, p, 44-47.
14 refs. In Russian.
Testing of the antiwear properties and thermal stability of:
(I) 50% zinc dialkyl dithiophosphate (DF-II); (2) 50% zinc di-
(alkylphenyl)-dithiophosphate with alkyls C 8 to CIZ from a
propylene-butylene polymer (%'Nll NP-354); (3) zinc dialkyl
dithiophosphate, an industrial product (Santaliub-493); and (4)
Z5_0 concentrate of zinc arylphosphinate (EFO-;Sn). The procedure
is described and the results are discussed. It is shown that the
temperature of decomposition of these additions, ranging from
170 to 250°C, depends on the nature of the lubricant and the
presence of other additions. V.Z.
A65.14877 #
PROBLEM OF THE METHODS OF ESTIMATING THE ACID-
ALKALINE PROPERTIES OF OILS WITH ADDITIONS [K
VOPROSU O METODAKH OTSENKI KISLOTNO-OSNOVNYKH
SVOISTV MASEL S PRISADKAMI].
V. S. Luneva.
Khimiia i Tekhnolo_iia To_liv i Masel, vol. 9, Dec, 1964, p. 56-61.
17 refs. In Russian.
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A65-14886
Discussion of the relative efficiency of titration with indicators,
and potentiometric titration in determining the reaction of oils with
additions which have often diverse acid-alkaline properties. The
effects of a large number of additions, used in the USSR, on the
pH of motor oils are examined and the suitability of both titrations
for a pH determination is assessed. V.Z.
A65-14886
SEALING IN ENGINEERING.
Karel Helen (NAtional Shipbuilding Enterprise, Czechoslovakia).
LN: INTER.NATIONAL CONFERENCE ON FLUID SEALING, ZND,
CR.A.NFIELD, ENGLAND, APRIL 6-8, 1964, PROCEEDINGS.
[A6s-14s7S0S-lS]
Edited by B. S. Nan, H. S. Stephens, and D. E. Turnbull.
Harlow, British Hydromechanics Research Association, p. E5-73
to E5-88. 5 refs.
PresenLation of the theory aJ%d design of screw-type clearance
seals. Clearance and contact seals in general are discussed. A
hydrostatic seal design is described in detail, and calculations of
the flow of liquid through the seal and of friction losses are pre-
sented. It is stated that such a seal should be suitable for a turbo-
compressor, for example. (Author) M.M.
A65-14894
EFFECT OF SHAFT ECCENTRICITY ON OIL SEAL.
H. Ishiwata (Nippon Oil Seal industrial Co. , Ltd., Tokyo, Japan)
and F. Hirano (Kyushu University, Fukuoka, Japan).
IN: INTERNATIONAL CONFERENCE ON FLUID SEALING, ZND,
CR.ANFIELD, ENGLAND, APRIL 6-8, 1964, PROCEEDINGS.
[A65-14878 05-15]
Edited by B. S. Nan, H, S. Stephens, and D. E. Turnbull.
Harlow, British Hydromechanics Research Association, p. HZ-17
to HZ-3Z; Discussion, p. H-73, H-76 to H-81.
Experimental investigation of the occurrence of leakage through
the oil seal due to the wobbling caused by shaft eccentricity. It is
stated that the results obtained clearly indicate the followable limit
of the oil seal lip with the eccentric motion. In addition, it is noted
that the followable limit is independent of shaft speed in the practical
range and that it cannot be estimated quantitatively, unless the
visco-elastic property Of the seal material is taken into considera-
tion. Ln addition, it is found that the shape, material, and inter-
ference of the seal lip have great influence on the depression of
the sealing ability caused by the dynamic behavior of the seal lip.
(Author) M.M.
A61-15126
PRINCIPLES OF STRESS CORROSION CRACKING AS RELATED
TO STEELS.
J. F. Bates and A. W. Loglnow (United States Steel Corp. ,
Applied Research Laboratory, Monroeville, Pa.),
_National Association of Corrosion Engineers, Northeast Regional
Conference, NiaaaraFalls, N.Y,, Oct. Zg, 1965:)
Co_roelonj vol. 20, June 1964, p. Iggto197t. 31 refs.
_eneral discussion of stress-corrosion cracking phenomena.
Possible machaatilm| causing the cracking or embrittlement are
considered to be electrochemical dissolution, alloying, and
hydrogen embrittlement of steels in solutions and liquid metals.
Aspects of the electrochemical mechanism and the alternate
mechanical-electrochemical mechanism are examined. Stress
corrosion cracking in ferrous alloys and proposed stress corrosion
mechanisms as they relate to these alloys are considered. The
effects of steel composition, mechanical properties, heat treatment
stress level, cold work, welding, and corrosive environment on
the susceptibility to stress corrosion cracking are discussed. It
is considered that |areas relieving, cathodic protection, alloy
selection, and modification of environment are useful preventive
measures. F.R.L.
A6S-1551Y #
BRUSHES OF AIRCRAFT ELECTRIC GENERATORS [SZCZOTKI
IX) SAh4DLOTOWICH MASZYN ELEKTRYCZNYCH].
Kwiryn Zuchowicz.
:_n|t_tut Lotnictwaf Prate, no. 23, 1964, p. 55-6g. 10 refe. In
Polish.
, Discussion of the performance of brushes of airborne electric
'_eneratorl. The causes for the rapid wear of brushes in high-
altitude conditions are examined, and the protection of the com-
mutator surface is discussed. Various types of friction-diminishing
agents are noted. V.P.
A65-15679 =
FUNDA.MENTALS OF HYDRODYNAMIC LUBRICATION AND THEIR
CONSEQUENCES IIW DESIGN ENGINEERING. II.
F. H. Theyse (Delft, Technological University, Machine Elements
Laboratory, Delft, Netherlands}.
Wear, vol. 7, Nov.-Dec. 1964, p. 477-497.
Second part of a review of hydrodynamic lubrication, em-
phasizing that lubricant films, extremely thin relative to the prin-
cipal dimensions of the shaft and bearing, can be produced by this
technique. The scale effect, an optimum cylindrical bearing, the
instability of radial, hydrodynamic, fully lubricated slider bearings,
and the power loss and heat balance in the standard radial hydro-
dynamic sleeve bearing are discussed at length. Vogelpohl's volume
law is considered essential for a rapid determination of whether
a full film lubrication can be achieved in a particular radial bearing.
V.Z.
A65.15680 =
THE BURNISHING OF MOLYBDENUM DISULPHIDE ON TO METAL
SURFACES.
R. R. M. Johnston and A. J. W. Moore (Conln_onwealth Scientific
and Industrial Research Organization, Div. of Tribophysics;
Melbourne, University, IMelbourne, Austraha}.
Wear_____2vol. 7, Nov.-Dec. 1964, p. 498-51Z. 13 refs.
Research supported by H. C, Sleigh, Ltd.
Discussion of the process of burnishing MoS z onto copper sur.
faces under controlled conditions of load. surface finish of the
substrate, and relative humidity of the surrounding atmosphere.
The film density measured by X-ray fluorescence is found to in-
crease first approximately exponentially and then linearly with the
number of strokes. The exponential portion depends on the surface
finish and represents the filling of surface asperities with MoS 2.
The slope of the linear portion depends on the load and relative
humidity and represents the deposition of MoS Z on itself. Predic-
tion of the size of surface irregularities is seen possible from film
growth rates. X-ray diffraction shows that the films obtained in
dry air have fewer particles oriented parallel to the basic plane,
which agrees with the lower bulk density for such films as predicted
from the burnishing results. Observations are made concerning
the occurrence of different types of bonding between lvioSlparticles
in dry and humid conditions. (Author) V.Z.
A65-16681 #
BOUNDARY LUBRICATION OF CHROME STEEL.
Robert S. Owens and Richard W. Roberts {General Electric Co. ,
Research Laboratory, Schenectady, N.Y. ).
Wear, vol. 7, Nov.-Dec..1964, p. 513-515.
Discussion of the use of iodine-anisole and iodine-anieole-
turbine oil as boundary lubricants for chrome steel, instead of
turbine oil alone. A reduction of the coefficient of friction and
a marked decrease in wear are found to result from the substitu-
tion. The surface profiles of wear obtained with the lubricants are
diagramed. V.Z.
A6S-1S61_ =
THE BEHAVIOUR OF FILMS ON SLIDING SURFACES.
R. T. Spurr (Ferodo, Ltd., Chapel-en-le-Frith, Derby, England).
(Institute of Physics and Ph}'sical Society, Conference on Some
Aspects of Surface Behavior, Bristol, England, Sept. 17_ 1963. )
Wear, vol. 7, Nov.-Dec. 1964, p. 551-557. 11 refs.
Discussion of effects of surface films on seizure, pressure
welding, lintering, friction, and boundary lubrication of metals.
The experiments, conducted for the molt part on small-scale
equipment, are amplified by tests with wheeled 20-ton trolleys in
the later stage of the study. The materials tested as lubricants
tend by their effects and behavior to fall into three groups: (i)
water, carbon tetrachloride and n-heptane, slightly reducing _;
(Z) fatty acids, causing a drastic _drop, down to about 0.1; and
(3) polar materials like nitropropane, producing intermediate
reduction of friction. The work is presented as a small part of a
larger study of rail-wheel adhesion. V.Z.
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A65-1 $941
SOLIDS AND SOLID LUBRIC_.TION.
M. J. Devine. E. R. Lamson, J. P. Cerini, and R, 3. it4cCartney
(U. S. Naval Air Engineering Center, Aeronautical Materials
Laboratory, Philadelphia, Pa.).
I._brication Engineering, vol. 21, Jan. 1965, p. 16-26. 44 refs.
Navy osponeored research.
Presentation of a review co_ering solid-lubricant classification,
methods of preparation, exaxnples of engineering applications, and
techniques for studying the dHferent properties of solid lubrlcgnte,
with extensive literature refet#ences. The results of new laboratory
research are described, shoWing the degree of influence exerted by
bearing design, lubricant-bearing interaction, and metal surface
pretream'nent on the wear properties of solid-lubricated surfaces.
(Author) F. R. L.
A65-16168
PROTECTION AGAINST CORROSION OF ROTATING ASSEMBLIES
OF REACTOR UNITS OF TURBONLECA MARBORE I/ON NORD
2500 [PROTECTION CONTRE LA CORROSION DES ENSEMBLES
YOUKNANTS DES G_.CUYE5 _,,_'ACTEUP_ D' APPOINT TUP._OMFC_
MAR-BORE U SUR NORD 2500].
M. Vialatte (Services Techniques de l_Armes, Paris, France), 3.
Szydlowski (Turbomeca S.A., Bordes, Basses-Pyren_'es, France),
and A. Mihail (Bureau VerSt&s; Genie Maritime, Paris, France).
Technique et Science Aeronautiques et SpatS&lea, May-June 1964,
p. 211-220. 8 refs. In French.
Experimental investigation el the corrosion-prooling of the
rotating assemblies of reactor units. The subjects considered
are: (11 requirements of corrosion protection, {_) tests of repro-
ducibility o_ the p_tenomenon, (3) protective coating tests on speci-
mens, (4) protective coating tests on cylinders, (5) coatings adopted,
(6) preparation of parts to corrosion protection, (7) bench testing,
(8) flight test*ng of parts protected by chromium-plating, (9) flight
testing of parts protected by nickel- and chromium-plating, (I0)
testin_ of parts protected by aluminum-plating, and (11) other applica-
tions. M.M.
A65-162,_1 -'_
STUDY OF STRUCTURAL ALLOYS BELONGING TO THE
Al-Zn-Mg SYSTEM.
Yoshio Baba and Yoshihiko S'ugiyama (Sumitomo Light Metal
Industries, Ltd., Technical Dept., Tokyo, Japan).
Lisht Metals (Tokyo), Nov. 1964, p. 371-393. g refs. In Japanese,
with summary in English.
Experimental investigation o£ the welding crack sensitivity,
strength, and resistance to stress corrosion cracking of an
AI-Zn-Mg system containing 4_ 8% Zn, 0.6 _3.0% Mg and a small
amount of Cr or Zr when welded with three types of filler metals
(AI-5_. Zn-2_ Mg-2"}_ Si-0.1_0 Ti, 3056 and same alloy). The find-
ings are: (11 among the three, the products welded by a filler metal
of 5056 alloy show the least tendency to zone cracking from welding
heat. Regardless of filler metal, the welding cracks ir_crease in
inverse proportion to the decrease of Mg content in the parent
metals, but are not influenced by the Zn content in the above-men-
tioned range. Welds of the Al-Zn-Mg alloy in the range of higher
content of Zn and A4g are apt to crack under bending stress; (2) all
of the welded products can make almost maximum recovery of
strength within 90 days of natural aging after welding; (3) the resis-
tance to stress corrosion cracking of the welds in the alloy con-
raining both 0.17_oCr and 0.10°/o Zr is rather superior to that of
0.2_Cr alone. It seems that the resistance to stress corrosion
cracking of the welds is lower than that of the parent metals.
M.M.
A65-1627_,
NEW FORMS OF BEARING - THE GAS AND THE SPIRAL GROOVE
BEARING.
E. A. Muijderman (Philips # Gloeilampenlabrieken, Philips Re-
search Laboratories, Eindhoven, Netherlands).
Philips Technical Review, voL 25, Oct. 2, 1964, p. 253-274.
14 refs.
Discussion of types of bearing in which friction and went are
reduced to very small proportions by the agency of a viscous fluid
(lubricant) that serves to maintain a small and more or less con-
stant clearance between the bearing surfaces. A "contactless"
bearing of this kind does not necessarily have to be lubricated with
A65-16663
a liquid, such as oil; a gas is alSO effective. Particular attention
is given to gas-lubricated bearings which have been a practical
possibility for the past IS years or so. Examples of gas bearing
applications may be found in turbojet engines, gyroscopic com-
passes, nuclear reactors, and denttst_ drills. On the basis of the
self-acting contactless bearing, a new type - the spiral groove
bearing - has been developed. Its main advantage i| its very low
coefficient of friction. A flat thrust bearing of the spiral groove
type hal a friction coefficient only about one-seventh that of a
Michell bearing under comparable optimum conditions. Besides
a low coefficient of friction, a variant in which the grooves are cut
into a spherical cap has a load-carrying capacity about ZS times
greater than that of a corresponding Michael bearing. Small spiral
groove bearing having diameters of a few millimeters, and lubricated
with grease, promises to be useful in small domestic and other ap-
pliances. (Author) D.H.
A65-16350
FLOW OF A NONLINEA_LY VISCOPLASTIC MEDIUM BETWEEN
TWO PLATES [TECHENIE NELINEINO-VIAZKO-PLASTICHESKOI
SREDY ._EZHDU DVUMIA PLASTINKAh/II].
A. A. Tamonov.
IN: INVESTIGATIONS OF ELASTICITY AND PLASTICITY. ii
[ISSLEDOVANIIA PO UPRUGOSTI I PLASTICHNOSTI, SBORNIK Z].
Edited by L. M. Kachanov.
Leningrad, _zdatel'stvo Leningradskogo Universtteta, 1963_ p. 203-
211. In Russian.
Discussion of the problem of a flow between two unparallel
plates, generalized to cover the case of a medium whose plastic
viscosity ie exponentially dependent on the deformation rate. The
discussion is motivated by the observed fact that curved flows of
viscoplastic lubricants may not obey the Shvedov-Bingham equation
when the relationship between strains and deformation rates is
relatively weak. Expressions for pressure in lubricant layers are
derived, and an analysis of lubricant behavior is carried out showing
that a nonlinearly viscoplastic lubricant is superior to common
viscous lubricants in lessening and leveling the pressure in the
lubricating layer. V.Z.
A65-16468
BALL AND ROLLER BEARINGS,
I_brication, vol. I, Dec. 1964, p. 149-164.
Extensive discussion and description of types of anti-friction
bearings and their lubrication. Following a brief description of
principles, several types of ball, roller, and needle hearings are
described and illustrated, The functions of lubricants, either oil
or grease, are listed, and methods of rr_in_aining lubricant levels
are discussed, as well as factors af|ecting choice of oil or grease
for the lubricant. Oil-jet lubrication is used for aircraft gas turbines.
Grease lubrication involves selection of types of grease, all of which
have various advantages and limitations. Bail, toiler, and needle
bearing maintenance is considered, Bearing materials, and shields
and seals, are discussed, and the methods Of manufacturing anti-
friction bearings are briefly examined. F.R.L.
A6_i-1666_
MOLECULAR PHYSICS OF BOUNDARY FRICTION [MOLEKULIAR-
NAIA FIZIKA GRANICHNOGO TRENIIA].
A. S. Akhmatov.
MOSCOW, Gosudarstvennoe Izdatelrstvo Fiziko-Matematicheskoi
Liter&fury, 1963. 47Z p.
The monograph, first of its kind in Russianj seeks to fill the
gap in the literature on the subject, by summarizing modern knowl-
edge of the phenomena occurring on the surface of solids (metals)
known as boundary friction. Both the theoretical and technological
aspects of the subject are treated in the eleven chapters devoted to
the discussion of molecular forces, the structure and behavior of
metallic surfaces, the structure and deformation of hydrocarbon
chain molecules, crystalline hydrocarbons, the classical theory of
transition layer, liquid and solid boundary layers, the physical
properties of lubricant boundary layers, boundary friction as such0
applications of the molecular physics of boundary layers to technolog-
ical problems, and technique and equipment used in the study of
boundary friction. An extensive list of literature, tables of physical
properties of normal pa-raffins, saturated fatty acids, primary
normal alcohols, an(l a table of molecule dipole momenta of some
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hydrocarbons are supplied. The monograph is intended for scientists
engineers, postgraduates, and advanced students dealing with the
physics of metals or working in related fields. V.Z.
A65-16816
LUBRICATION.
Dudley D. Fuller (Columbia University, Dept. of Mechanical
Engineering, New York, N. Y. ; Franklin Institute, Philadelphia,
Pa. ).
International Science and Technology, Jan. 1965, p. 18-27.
Review of the principles underlying the application of exotic
lubricants that are neither slippery nor viscous but are able to
withstand the extremes of temperature, high vacuum, and ionizing
radiation encountered in the space environment. Most involve fluid
fiL'n lubrication in which the sliding surfaces are completely separat-
ed by the lubricant. There is a trend toward the use of fluids or
gases already present in a system - e. g.. the same mercury that
drives a turbine designed to produce electricity from solar heat
lubricates the bearings, and a nuclear reactor pump that circulates
a slurry of acid and hard radioactive particles uses a slurry of
nitric acid and 5% sand for lubrication. Such methods eliminate
seals, the need for servicing, and the risk of contamination. How-
ever, problems arise in connection with the generally low load-
hearing capacity, operation at high speed, unstable motion of the
shaft within its bearing clearance, and turbulence in the fluid film.
Several design solutions for appropriate bearings are presented.
W. M. R.
A65-16908
AIRCRAFT MATERIALS [AVIATSIONNOE MATERIALOVEDENIE].
A. E. Leikin, E. S. Porotskii, and B. I. Rodin.
Moscow, Izdatellstvo Mashinostroenie, 1964. 460 p. in Russian.
This textbook is designed as an aid to technicurn students in the
selection of various aircraft materials for a specific application.
It describes the characteristics of the principal metallic and non-
metallic materials used in aircraft structures and reviews the
methods used to investigate the properties of alloys, radiographic
and other flaw-detection methods, methods of therr_al and ther-
mochemical tree_ment, and methods of protection against corrosion.
V.P.
A65-169116
IMPROVING ULTRA,SONIC MACHINING RATES - SOME FEASIBILI-
TY STUDIES.
W. Pentiand and J. A. Ekterrnanis (Therm, Inc. , Ithaca, N. Y. ).
(American Society of Mechanical Engineers, Production En_i-
neerin_ Div. , and American Society of Tool and Manufacturin_
Engineers, Conference and Exposition, Detroit, Mich., Apr. 20-
24_ 1964, Paper 64 - Prod-4. )
ASME I Transactions I Series B - Journal of Enl[ineering for Indus-
try, vol. 87, Feb. 1965, p. 39-46; Discussion, Paul Rosenthal
(Cornell Aeronautical Laboratory, Inc., Buffalo, N. Y. ), p. 46.
12 refe.
Contract No. AF 33(600)-42921.
Investigation of the effects that several different work material
and process variables have on removal rates for ultrasonic machin-
ing. The phenomena considered include hardness and applied stress
of work material, slurry temperature, grit size, slurry application,
tool vibration amplitudes, ]ow-temperature and stress-corrosion
embrittlement of work material, and liquid-metal corrosion effects
on work material. It is postulated that three basic mechanisms are
involved in ultrasonic machining: (a) microchip removal due to
plastic deformation by shear; (h) microparticle removal by fracture
of hard or work-hardened material;'and (c) displacement of material
at the treatment surface without removal, by plastic deformation.
A6S-17005
A NEW SMALL-SCALE METHOD FOR MEASURING FUEL THER-
MAL STABILITY.
F. Burggraf and M. Shsyeson (General Electric Co. , Flight
Propulsion Div. , West Lynn, Mass. ).
Society of Automotive Engineers, International Automotive Enj[ineer-
ing Congress, Detroit, Mich., Jan.- 11-15, 1965. Paper 987A,
i0 p.
Members, $0. 75; nonmembers, $I.00.
Research lupported by the USAF, Coordinating Research Council,
NASA, and FAA.
Discussion of a miniature single-tube heat exchanger, termed
Minex, for making precise measurements of the fuel-side heat-
transfer coefficient. The conditions of turbulent flow. temperature
level, and heat flux are maintained to simulate flight at high Mach
numbers. The decay of the fuel-side coefficient, due to the
deposition of varnish film at high temperatures, is measured over
extended time intervals. The rate of decay of the coefficient as a
function of temperature is a quantitative measurement of the thermal
stability of the fuel. (Author) V. P.
A6S-17229
THE MECHANISM OF OXIDATION, HYDROGENATION. AND
ELECTROCHEMICAL OXIDATION ON SOLID CATALYSTS. IX -
FUNCTIONING OF MEMBRANE ELECTRODES (MEMBRANE-TYPE
CATALYSTS) IN THE ELECTROCHEIvI_CAL OXIDATION OF
GASES AND IN OTHER HETEROGENEOUS PROCESSES.
O. K. Davtian (Odesekii Gosudarstvennyi Universitet, Odessa,
Ukrainian SSR).
(Zhurnal Fiz_cheskoz Kh*mii, vol. 38, Apr. 1964, p. 825. }
Russian Journal of Physical Chemistr[, voh 38, Apr. 1964, p. 449-
453. 7 refs. Translation.
Examination of the principles of operation of membrane gas
electrodes (membrane-type catalysts). Two methods of producing
an active three-phase boundary are considered: (l) by applying a
water-repellent treatment to the elDctrode, and (Z) by creating a
pressure difference between reactant gases and electrolyte. It is
noted that the artificial water-repellent treatment must be carried
out so that the electrode acquires a definite wearability gradient;
the greatest concentration of hydrophobic substance in the electrode
must be on the gas side. When an electrode operates on the basis
of a pressure difference between gas and liquid, a single-layer
electrode and an electrode having an inactive sealing layer must
be "nonhomoporous. " The mechanism of the successive stages in
current-producing processes (chemisorption of gas, migration of
chemisorbed species to active portions of three-phase boundaries,
and ionization of chemisorbed species) is discussed. A precise
definition of the concept of an active three-phase boundary is given.
J.R.
A641-17481
FRICTION OF SOLID FILM LUBRICANTS BEING DEVELOPED
FOR USE IN SPACE ENVIRONMENTS.
Vern Hopkins and Donald Caddis (Midwest Research institute,
Engineering Materials Section, Kansas City, Ms. ).
IAmerican Society of Lubrication Engineers, Annual Meeting, 19th,
Chicago, III. r May 26-28, 1964.)
Lubrication Engineering, vol. 21, Feb. 1964. p. 52-58_ Discussion,
M. J. Devine (U.S. Naval Air Engineering Center, Aeronautical
Materials Laboratory, Philadelphia, Pa. ), p. 58.
Contract No. NAS 8-1540.
Description of the evaluation of inorganic solid-film lubricanta
being developed for space environments. Friction coefficients are
given for many potential lubricants subjected to a light load and
temperature from 80 to 400°F in both a normal air atmosphere and
in a vacuum at 10-6 torr. The principal criterion for judging the
performance of a potential lubricant film was the friction coefficient,
which must be less than that obtained for a 0. 001-in. -thick film of
gold. It is stated that the following lubricant films exhibited lower
overall friction coefficients than a 0.00l-in. -thick gold film: (l)
MoS 2 + graphite + bismuth/sodium silicate; (2) MOS 2 + graphite +
gold/sodlum silicate; (3) MoS 2 + graphite + molybdenum/sodium
silicate; (4) MoS 2 + graphite/sodium silicate; and (5) MoS 2 +
graphite/sodium phosphate. (Author) M. M,
A65-17S27
CAVITATION IN THIN FILMS OF LUBRICANT.
J. B. Hunt (Southampton, University, Dept. of Mechanical En-
gineering, Southampton, England).
The En_[ineer, vol. 219, Jan. 29, 1965, p. 221, 222. 5 refs.
Proposal that _he pitting that causes the wear of gear teeth, the
wear in bearing materials, or any wear of the "pitting" nature found
where thin films of lubricant are employed, could be due to cavita-
tion. It is shown that cavitation and the resulting damage can occur
when lubricant films of similar thickness to those existing between
gear teeth and bearing faces are subjected to amplitudes and fre-
quencies of vibration similar to those caused by the expansion of
the hydraulic wedge as two gear teeth faces separate, or by the
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natural vibration of the gear teeth, or by the radial oscillation of
shafts in bearings. (Author) D.H.
A65-17805
ELECTROCHEMICAL SEPARATION OF TUNGSTEN AND TITA-
NIUM CARBIDE.
L. -%. Mashkovich, A. F. Kuteinikov, and T. P. Maslova.
(Zavodskaia Laboratoriia, vol. 30, July 1964, p. 788-791. )
Industrial Laboratory, vol. 30, Feb. 1965, p. 987-989. Translation.
Investigation of polarlzation processes occurring during
electrochemical phase analysis of cermet alloys containing tung-
sten metal and titanium carbide. It was found that the best medium
for separation is 570 NaOH. The effect of anions on the potentials
of tungsten metal and titanium carbide was also investigated.
(Author) A. B. K.
A65-17897 #
LUBRICANTS FOR RAPID FIRE AUTOMATIC WEAPONS.
J. Messina, L. F. Peals, H. Gisser (U. S. Army, Frank, ford
Arsenal, Philadelphia, Pa.), and K. R. Fisch (USAF, Materials
Central, Wr_.ght-P= _*_-=n- AII_. C_iol.
(NLGI Annual Meeting, 31st, Pittsburgh, Pa., Oct. 1963_)
NLGI Spokesman, June 1964. 6 p.
Description of a semifluid grease and an oil blend which permit
satisfactory operation of the multibarrel0 high-speed, rapid-flring
M61 gun over the temperature range -65 ° to +260°F. The composl-
Lion of the semifluid grease is: 89. 070 bis(Z-ethylhexyl) sebacate,
I. 5_ barium dinon71 naphthalene sulfonate, 0.5% Z, 6, di-tert-
butyl-p-cresol, 1.0_ diisopropyl phosphite, and 8.0_ lithium
stearate. The oil blend contains 94.5_ bis(Z-ethylhexyl} sebacate,
I. 5_ barium dinonyl naphthalene sulfonate, 0.5_ 2, 6, di-tert-butyl-
p-cresol, 0.5% diisopropyl phnsphite, and 3.0"_0 tricresyl phosphate.
In laboratory evaluations both lubricants exhibit effective anti-wear
and extreme-pressure properties, as wen as oxidation and storage
stability and rust-protection ability. Extensive firing tests over
the temperature range from -65 ° to +Z60°F showed that both lubri-
cants permitted adequate functioning. The semifluid lubricant,
however, permitted a longer relubrication cycle and, as a result,
was selected over the oil blend for lubrication of the M61 gun.
(Author) A. B. K.
A65-.18051
THE LUBRICATION MECHANISM OF TRICRESYL PHOSPHATE
ON STEEL.
Douglas Godfrey (California Research Corp., Richmond, Callf. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washing[ton,
D.C. Oct. 13-16, 1964, Paper 64 LC - 1.)
ASLE Transactions, vol. 8, Jan. 1965, p. I-I0; Discussion,
Michael J. Furey (Esso Research and Engineering Co., Linden,
N.J.) and Clarence Aibertson (Borg-Warner Corp., Roy C. ingersoll
Research Center, Des Plaines, Ill. ). p. 10, 11; Author's Closure,
p. 11. 45 refs.
Discussion 0f the results of a literature survey showing that
the lubricating mechanism of tricresyl phosphate (TCP) is not clear.
The theory of polishing by formation of an iron-iron phosphide
eutectic is not supported. Wear reduction by the formation of iron
phosphate is seen to be a more likely explanation.. Experimental
work is discussed which shows that, when steel sliding on steel is
lubricated with TCP, a film consisting of a mixture of FePO4 and
FePO 4 • ZHzO is formed. Other friction and wear experiments, as
well as film analyses, are shown to support the phosphate mechanism.
(Author) M. L.
A65-18052
EFFECTS OF p3Z IMPUR/_EIES ON THE BEHAVIOR OF TR/CRESYL
PHOSPHATE-.32 AS AN AN TIWEAR ADDITIVE.
E. E. Klaus and H. E. Bieber (Pennsylvania State University, Dept.
of Chemical Engineering, Petroleum Refining Laboratory Div.,
University Park, Pa. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washinl_ton,
D.C,, Oct. 13-16, 1964, Paper 64LC-Z.)
ASLE Transactions, vol. 8, Jan. 1965, p. 12-19; Discussion,
Louis R. Stark (Monsanto Chemical Co., St. Louis, Mo. ) and
Michael J. Purey (Esso Research and Engineering Co., Linden,
N.J.), p. 19, 20; Authors I Closure, p. 20. 14 refs.
Contract No. AF 33(657)-10374.
Investigation using commercial tricresyl phospbate-32 (TCP-3Z)
to illustrate the involvement of p3Z in physical adsorption and
chemical reaction at the bearing surface. Chromatographic analyses
of three commercial batches of TCP-32 indicate the presence of
appreclable quantities of polar p3Z impurities. Thln-layer and
iron-powder chromatography are studied as analytical tools for the
quantitative measurement and separation of TCP-3Z from its pSZ
impurities. The effect of the polar p3Z impurities on physical
adsorption on the bearing surface is illustrated as a function of
polar p32 impurity concentration. The effect of a variety of surface-
active additives on p32 adsorption at the bearing surface is also
studied. The wear properties of TCP, acid phosphates, and acid
phosphites in several base stocks are investigated to i11ustrate the
effects of polar impurities on the antiwear properties of TCP. The
presence of p3Z chemically combined with the bearing metal is sug-
gested by the wear studies with TCP-SZ. A definite relationship
is shown to exist between effective antiwear behavior and a high
level of p32 chemically combined with the worn bearing surface.
(Author) M. L.
A65-18053
CHEM/STRY OF BOUNDARY LUBRICATION OF STEEL BY HYDRO-
CARBONS.
R. S. Fein and K. L. Kreuz (Texaco, Inc., Research Center,
Beacon, N. Y. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers. Lubrication Conference, Washington,
D.C., Oct. 13-16, 1964, Paper 64 LC- 4.)
ASLE Transactions, vol. 8, Jan. 1905, p. 29-37; Discussion,
R. S. Owens, L. E. St. Pierre, and R. W. Roberts (General Elec
tric Co., Research Laboratory, Schenectady, N.Y. ), p. 37;
Authors I Closure, p. 57, 58. 21 refs.
Investigation of boundary lubrication by hydrocarbons using a
four-ball machine with 52100 steel specimens at 0.35 cm per second
sliding velocity. The chemical type of the hydrocarbon and the
amount of oxygen dissolved in it are found to be important. Low
molecular weight iiqu_d-aro_natlc .._"_,h_....... _oosed to ambient
air are found as effective as straight mineral oils in controlling
wear, while saturated hydrocarbons are found to be generally poorer.
Benzene and cyclohexane are used as model lubricants in the study
of oxygen concentration in vapor and liquid phase. Both high and low
oxygen-to-hydrocarbon ratios favor high wear and inorganic wear
products. Certain intermediate ratios are seen tO result in low wear
and the formation of an oxygenated organic "friction polymer" which
prevents metallic contact. The results are discussed in the light of
available information concerning catalytic reactions at clean metal
surfaces. (Author) M. L.
£65-18054
BOUNDARY LUBRICATION BEHAVIOR OF ORGANIC FILMS AT
LOW TEMPERATURES.
J. A. Russell, R. A. Burton, P. M. Ku (Southwest Research
Institute, San Antonio, Tex.), and W. E. Campbell (Rensselaer
Polytechnic Institute, Troy, N.Y. ).
(American Society of Lubrication Entineers and American Societ/
of Mechanical En_ineers_ Lubrication Conference, Washington,
D.C., Oct. 15-16, 1964, Paper 64 LC - 6.)
ASLE Transactions, vol, 8, Jan. 1965, p. 48-57; Discussion,
H. Gisser (U.S. Army, Frankford Arsenal, Pitman-Dunn Institute
for Research, Philadelphia, Pa.), p. 58; Authors' Closure, p. 58.
12 refs.
Contract No. AF 53(657)-11088.
Discussion of sliding experiments on metals lubricated with
thin films of hydrocarbons, fatty acids, and synthetic lubricants in
helium and air. The temperature range -195 to +200°C is investi-
gated. For copper and iron pairs lubricated with pure organic
compounds, a marked rise in friction and wear is found to occur at
the melting point of the film material. From just below the melting
point down to -195°C, there is an increase in friction but negligible
wear, indicating increased shear strength of the solid film. This is
substantiated by contact-resistance measurements. The behavior
of fatty acids in dry air indicates that oxygen promotes the formation
of hlgher-melting soap and defers the friction rise to the melting
point of the soap. Humidity is found to displace the friction rise to
an even higher temperature, (Author) M. 5.
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A65-10055
EFFECTS OF LUBRICANTS ON TRANSITION TEMPERATURES.
R. S. Fein (Texaco, Inc., Research Center, Beacon, N.Y.).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers_ Lubrication Conference, Washington,
D.C., Oct. 13-16, 1964, Paper 64 LC - 7.)
ASLE Transactions, vol. 8, Jan. 1965, p. 59-66; Discussion,
David Tabor (Cambridge t University, Cavendish Laboratory,
Cambridge, England) and Vern Hopkins (Midwest Research Institute,
Kansas City, Mo.), p. 66, 67; Author's Closure, p. 67, 68.
22 refs.
Confirmation and extension of studies of transitions between
low and high friction and wear in the four-ball machine, using
lubricants consisting of noncyclic hydrocarbons and dilute solutions
of stearic acid and cetane and squalane. These materials show
transition temperatures which are the same for AISI 4140 and 5Zl00
steels and which increase with increasing ratio of speed to load.
Hydrocarbons with cyclic strucV.:res are found to show similar
performance with 4140 steel and, at high speed-load ratios, with
5ZI00 steel. However, with the 5Zl00 steel at low speed-load ratios,
there is a speed-load ratio independent transition temperature.
Neat stearic acid with "52100 steel is found to show similar perfor-
mance to the cyclic hydrocarbons with the speed-load ratio inde-
pendent transition temperature agreeing with pin-on-disk machine
results on other steels in the literature. These results and results
obtained from the literature are discussed using a mechanism in-
volving viscous trapping of lubricant between interacting load-
supporting asperities. (Author) M. L.
A65-18057
NEW METHODS OF INVESTIGATION OF LUBRICANT PROPER-
TIES.
In. S. Zaslavskii, G. I. Shor, I. A. Morozova, F. B. Lebedev a,
E. V. Evstigneev, and R. N. Shneerova (All-Union Scientific Re-
search Institute for Oil Refining, Moscow, USSR).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers I Lubrication Conference, Washington,
D.C. I Oct. 13-16 r 1964_ Paper 64 LC - 9,)
ASL]_ Transactions, vol. 8, Jan. 1965, p. 78-84. 6 refs.
Investigation of the mechanism oI the true detergent action of
motor-oil additives. The sorption of the charged additive particles
on the surface of the carbonaceous products of fuel combustion and
oil oxidation, as well as on the surface of engine metal parts, is
studied. The data con.firm the impression that the charged additive
particles characterised by low E 0 values should have a greater
relative sorption ability as c.ompared to the particles with higher
E 0 values. The conclusion is reached that oil solutions of the
tested additives possessing true detergent and deflocculating
properties are anhydrous electrolytes, as their dissociation degree
sharply increases with the decrease in the additive concentration.
They obey Ohm*s law, and they are electrolyzed, practically all of
the additive depositing on the electrodes as decomposition products.
A greater mobility of the cation particles as compared with the
anion particles has been found. A radiotracer method for the
simultaneous evaluation of antiwear and detergent properties of
motor oils and a radiotracer method for the evaluation of the
chemical activity of EP additives are discussed, k4. L.
A65-18331
FRICTION AND WEAR.
E. Rabinowicz (Massachusetts Institute of Technology, Cambridge,
Mass. ).
Product Engineering, voh 36, Mar. 15. 1965. p. 95-99.
Extension of the adhesion-plastic deformation theory by the
addition of quantitative surface energy terms. The existence of
surface attraction forces at the junctions is acknowledged but not
taken into account in the conventional theory. The predictions of
the modified theory are found to be accurate for a number of metals
and nonmetals. Numerical examples are given and a friction chart
is presented from which the general rule emerges that, for low
friction, lubricated surfaces should be metals, while unlubricated
surfaces should be nonmetals. W.M.R.
A65-18627
ADHESION BETWEEN FRETTING STEEL SURFACES.
B. Bethune and R. B. Waterhouse (Nottingham, University, Dept.
of Metallurgy, Nottingham, England).
Wear, vol. 8, Jan.-Feb. 1965, p. Zz-zg.
Experimental investigation of the effects of the hardness,
varied both by composition and heat treatment, of the steel bridges
on their adhesion to, and their damaging effect, vis a via fatigue,
on a cold-drawn mild steel, in view of the importance of this initial
stage of the fretting process in the initiation of fatigue cracks. It
is stated that, from the photomicrographs, it would appear that the
extensive welds formed in the early stages occur as a result of
disruption of surface oxide films. These are then broken byfatigue-
producing distortion of the surfaces. It is stated that the severe
fatiguing in this operation probably initiates the fatal fatigue crack.
The two roughened surfaces then continue to rub together, and the
asperities butt against one another forming the smaller but quite
strong welds, which are in turn broken by fatigue, initiating further
fatigue cracks. It is noted that the 0. 56% C steel in both conditions,
although it showed no adhesion in the early stages of fretting as
measured by the rather crude experimental method, probably did
in fact develop small welded areas which were sufficient to initiate
fatigue cracks. ]_4. M.
A65-18628
FRETTING CAUSES FAILURE OF A WC-Co-COATED SLIDE
BEARING.
J. F. Hildebrand and W. H. Watson (General Dynamics Corp. ,
General Dynamics/Fort Worth, Fort Worth, Tex. ).
Wear. vol. 8, Jan.-Feb. 1965, p. 34-42. 7 refs.
Description of a leakage problem encountered in hydraulic
actuators because of wear in the rod-gland bearing which consisted
of a chromium-plated steel rod and a silver-plated steel gland. To
improve the actuator life, the gland was changed to 440C stainless
steel and the rod was plasma arc-coated with WC-Co. It is stated
that this combination of materials gave a marked improvement in
the wear resistance under long-stroke cycling but created a new
problem associated with rapid short-stroke cycling. Fretting in-
duced by the rapid short-stroke cycling caused the cobalt-rich
phase of the rod coating to cold-weld to the gland. Then fatigue
failures in the WC-Co coating allowed metal transfer in the bearing
and subsequent scoring of the rod. An economical remedy was
found in a woven Teflon-fiber liner bonded to the bearing surface
of the gland. (Author) M.M.
A65-18629
A NOTE ON THE RELATION BETWEEN THE ABRASION RESIS-
TANCE AND THE HARDNESS OF METALS.
C." Rubenstein (Manchester College oI Science and Technology,
Dept. of Mechanical Engineering, Manchester, England).
Wear, vol. 8, Jan.-Feb. 1965, p. 70-7Z.
--iSresentation of comments on the results reported in 1958 by
Khruschov of an investiBation to determine the dependence of the
wear resistance of metals on their hardness by rubbing them against
an abrasive surface. The metal specimens traversed a spiral path
over the abrasive surface so that contact between specimen and
unused abrasive was maintained throughout. To eliminate the in-
fluence of fluctuations in the abrasive ability of different regions
of the abrasive surface, the wear of any specimen was determined
simultaneously with that of an arbitrarily chosen standard material
tested on a different part of the same abrasive surface under iden-
tical conditions. It is stated that Khruschov chose as standard
material a lead-tln alloy, the composition of which was not quoted.
From the reciprocal of the slope of the resulting E m vs H m line,
the hardness of this alloy may be deduced to have been 7. 2 kg/mrn 2,
which is said to be of the right order of magnitude but rather lower
than the hardness quoted by Tabor for Pb 30:Sn 70 solder
(BHN • 12 kg/mmZ). An analysis is performed which is said to
provide an.explanation of the experimental observations quoted by
Khruschov and to suggest that a better presentation of data would
be given by plotting E m against the relative hardness defined by
Hrn/H 8 which would yield a straight line passing through the origin
and having a slope of unity, this relation being independent of the
material chosen as standard. It is pointed out that the wear be-
havior of heat-treated steels does not conform with the equation
given by Khruschov for these materials. M.M.
lOO
A65-18784
CADMIUM-TITANIUM PLATING - AN IMPROVED PROCESS FOR
PROTECTING HIGH STRENGTH STEELS.
Dewey M. Erlwein and Robert E. Short (Boeing Co. , Airplane Div..
Finishes and Sealants Group, Materials Technology Unit, Seattle,
Wash. I.
Metal Progress. vol. 87, Feb. 1965. p. 93-96.
Description of a process for protecting high-strength steels
from corrosion by codepositing cadmium with up to 0. 5_0 Ti from
an aqueous solution. This technique produces a coating whigh is
said to be more corrosion-resistant than conventional bright cadmium
plating and to have less tendency to embrittle high-strength steel.
Another advantage of this process is the decrease in baking time
necesary to drive off the hydrogen. One possible reason suggested
for low hydrogen input is the ability of titanium to pick up and retain
the gas, so that that much less enters the steel during plating.
Another possible explanation is that the titanium is chemically
reduced at the surface of the part by nascent hydrogen, which would
result in less hydrogen being available to enter the steel.
A. B. K.
A65-18793
DEGRADATION OF POLYMER/C COMPOSITIONS IN VACUUM TO
I0" 9 MM Hg IN EVAPORATION AND SLIDING FR/CTION EXPERI-
MENTS.
D. H. Buck/ey and R. L. Johnson (NASA, Lewis Research Center,
Cleveland, Ohlo).
(Society of Plastics Engineers, Annual Technical Conference,
Atlantic City, N.J., Jan. 27-30, 1964.)
SPE Transactions, vol. 4, Oct. 1964. 9 p. 14 refs.
Determination of the volatility of solid polymer compositions
at temperatures to ll00°F, including investigation of their friction
characteristics and the mechanisms of wear and decomposition in
lubrication experiments. Polymer compositions examined included:
fluorocarbon telomers, polytetrafluoroethylene (PTFE). polychloro-
trifluoroethylene (PCFE), polyimid¢, and epoxy compositions. The
_i_antity and natur_ uf the dccompositien prod-tie formed in the pro-
cess of polymers sliding on various substrates are determined both
by the substrate material and the polymer. Scission of the carbon-
to-fluorine bond due to heat was noted in glass-filled PTFE and a
reduction in decompositton was observed in copper-filled PTFE.
Unfilled polyirnide was found to be superior to unfilled PTFE as a
slider material in vacuum at ambient temperatures. Fillers did
not improve friction characteristics but did reduce wear, in some
instances, as much as a factor of i00. Evaporation rates were found
to be related tO the molecular weights of the materials. Friction,
wear. and evaporation results are given graphically. D.H.
A65-18794
THE DETERMINATION OF THE COEFFICIENT OF FRICTION AT
ELEVATED TEMPEB.ATURES USING A PLANE-STB.A/N COM-
PRESSION TEST.
J. A. Bailey (Georgia Institute of Technology, School of Mechanical
Engineering, Atlanta, Ga. )and A. R. E. Singer (Wales, University,
University College of Swansea, Dept. of Metallurgy, Swansea,
Wales).
institute of Metals, Journal, vol. 92, 1964-1965, p. 378-580.
8 refs.
Determination of correction factors, based on coefficient of
friction at elevated temperatures, for stress-strain curves. The
plane-strain compression test employed a hydraulic press to pro-
duce compression at constant velocity; loads were measured by
means of a strain-gage bridge network, preamplifier, and double-
beam oscilloscope. Data. accurate to ±2%, were recorded photo=
graphically. The basic yield curve of the material (super-purity
aluminum strip specimens) was determined and compared with the
pressure/reduction curve obtained for each of four lubricants
(cadmium oxide, molybdenum disulphide, graphite, and graphite
plus cadmium oxide) by a "single-indentation" technique. The
coefficient of friction was then calculated by applying the analysis
of Takahashi and Alexander. The effects of temperature and per-
centage deformation on coefficient of friction for the four lubricants
are plotted and discussed. The results on all the lubricants are in
rough agreement with the work of Orcutt et el., although direct
comparisons could not be made because of the different methods
used. It is found that friction initially increases with deformation
and then decreases; the decrease possibly results from lubrication
by metal debris but the mechanism is not well understood. D.H.
A65-19790
A65-19259
CORROSION OF METALS BY LIQUID FLUORINE.
Alan H. Singleton, James F. Tompkins, Jr., Sidney Kleinberg
(Air Products and Chemicals, Inc. , Research and Development
Dept., Allentown, Pa. ), and C. J. Sterner (American Cryogenics,
inc. ).
I k EC - industrial and Engineering Chemistry, vol. 57, Mar. 1965,
p. 47-53. 18 refs.
Contract No. AF 35(616)-6515.
Investigation of the corrosive action of fluorine on metals in a
dry system free from contaminants. It is found that under these
conditions, corrosive action is negligible. Stress corrosion and
cracking are not likely to occur with metals exposed to liquid fluorine,
Passivation of small metal systems with low pressure or dilute
fluorine gas is not a requisite for safe operation; however,, this
technique does increase the probability of safe operation and is
recommended as a final treatment prior to liquid exposure, it has
been shown that hydrocarbons invariably form either elemental
carbon or combustible liquids when exposed to gaseous fluorine;
hence, extreme care must be exercised in eliminating such con-
taminants prior to gas exposure. It has been shown that exposure
Of metals tO low pressure Itu_r_.ne g_.b ,_iL_ h, _l,_ /_.-_-._.tlc_n._f
a very thin film of metal fluoride, on the order of i0 _ thick.
Essentially no deterioration of tensile properties of metals takes
place from exposure to liquid fluorine for a one-year period.
D.H.
A6S-19706
ROTORACE GYROS.
F. Errington and J. J. Jones (Sperry Gyroscope Co. , Ltd. ,
Bracknell, Berks., England).
Institution of Mechanical Engineers. S).mposium on Gyros, London,
England, Feb. aS, 26, 1965, Paper 13. 16 p. 9 refs.
Discussion of "Rotorace" gyros, whose average girnbal fric-
tion is reduced by the use of special ball bearings, in which a third,
inter_n_diate race is ro t_tpd forwards and backwards over several
revolutions, while the Lntermediate race in the companion bearing
is rotated in the opposite direction. The main large-scale applica-
tion is for aircraft directional gyros and attitude reference sys-
tems. Wander rates of 0.5 ° - 0. l°/hr are being achieved. A sin-
gle-degree-of-freedom miniature Rotorace gyro of inertial quality
has also been developed, intended to be used in the first large-scale
application of inertial navigation in commercial airlines. The rota-
tion of the bearings makes them less sensitive to the effects of
brinelling and dirt, thus improving the reliability of the gyros and
reducing manufacturing difficulties and cost. (Author) F.R.L.
A65- i 9790
CORROSION BEHAVIOR UNDER TENSION OF ALUMINUM ALLOY
SECTIONS AND FORGED PARTS [TENUE A I.,A CORROSION SOUS
TENSION DES PROFILES ET DES PIECES DE FORGE EN ALLIAGE
D'ALUMINIUM ].
R. Le Grand (Aluminium Francais, Paris, France).
(Association Francai|e des lnj[_nieurs et Techniciens de 1'A_ro-
nautlc_ue et de ItEspace, Commission des Mat_riaux, Paris, France,
Mar. 9, 1964, Lecture.)
Techniclue et Science A_ronautiquee et Spatiales, Sept. -Oct. 1964,
p. 399-407. 8 refs. In French.
Examination of corrosion under tension, which has been observed
to be a cause of fracture of aluminum alloy parts from the theo-
retical, experimental, and practical points of view. Observed
types of corrosion are classified as either (I) intergranular, which
manifests itself suddenly with a reduction of dimensions of the
part in heaRhy metal; or (2) corrosion under tension, which manifests
itself by fracture of the part, the structural condition of the material
not always being characterized by a very distinct corrosion along
the joints of the grains. Although the two types of corrosion are
identified and described, it is pointed out that they are interdepen-
dent. According to results obtained on different hlgh-resistance
a11oye, which were cross-checked, and conform to general corrosion
theory, it is considered that chemical composition is of importance,
and that the conditions of heat treatment have a predominant effect
in corroaio_ under tension. In the case of certain alloys, the in-
fluence of the orientation of the fibers in relation to stress plays
an essential part. F.R.L.
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A6S-20Q15 =
EFFECTIVENESS OF POLYSILOXANES AS ADDITIVES TO
PETROLEUM LUBRICATING OIL UNDER VARIOUS FRICTION
REOIMES [EFEEKTIVNOST' POLISILOKSANOV KAK PRISADOK
K NEFTIANYM MASLAM PRI RAZLICHNYKH REZHIMAKH
TRENLIA].
M. i. Nosov andG. V. Vinogradov (Akademiia Nauk SSSR, Moscow,
USSR).
Khtmiia i Tekhnolo_iia Topliv i Masel, voh [0, Mar. 1965, p. 52-
54. 5 refs. In Russian.
Study of the effect of sliding _ elocity and temperature on the
lubricating properties of solutions of poiyeth_lsiloxane in pc.trOleum
and its naphthene-paraffin and aronlatic fractions, it is fouIld that
elevated temperatures increase the actlvtt_ of thu polystloxan_
admixture. On Increasing the sliding/ xcloct_y, th_ h*brlcatlng
properties of solutions of polysiloxanvs in hydrocarbon medla
deteriorate, vchtle at lower velocities these properties ir]%pro_ (,.
The synergistic elfect, which is most strongly t!_ldun_cd in _ to
b_¢ solutions, is believed to be due to deculllposltlon of the poly-
siloxane during friction leading [o the formation Of a hard layer Of
silicon on which _s superIinposed a ]:_uc'h softer la_l,r of oxide (or
some other mater_ai ot favorable coI'npositlon) that acts efft*cttvcly
as a grease. W.M.R.
A6S-20Q33
FACTORS AFFECTING THE PERFORMANCE OF RESIN BONDED
SOLID FILM LUBRICANTS.
S. F. Calhoun, F. S, Meade, G. P. Murphy, and R. L. Young
(U. S. Army, Rock Island Arsenal, Rock Island, Ill, ).
Lubrication Engineering, vol, Zl, Mar, 1965, p. 97-103. 17 refs.
Summary of the results of work, done by the Petroleum
Products Unit of the U.S. Army Rock Island Arsenal Laboratory,
Rock Island, Ill, , over • period of twelve years, to improve the
lubricating ability and corrosion protection afforded by resin-
bonded solid-film lubricants, The study was restricted to steel
surfaces at ambient temperatures and pressures. Certain metallic
oxides and salts were found to act synergistically with the molybde-
num disulfide to improve its performance, Graphite improved the
wear and EP properties of the lubricant, but promoted galvanic
corrosion. An epoxy-phenolic resin system in a 3 : 7 ratio with
the solids gave the best overall results. A grit-blasted zinc-phos-
phatad surface gave the best wear life, but a cadmium-plated •inc-
phosphated surface gave the best corrosion protection. Studies of
cure time and temperature revealed that optimum conditions differed
for wear life and corrosion protection. A compromise was arrived
at which is said tO give both reasonably good wear life and corrosion
protection. Contamination of solid-film lubricants by conventional
lubricants is indicated as being detrimental to both wear tile and
corrosion protection. Solvent removal of the contamina_ting lubri-
cant alleviates this problem. Rust coverage of up to 50%had no
appreciable effect upon the wear life of the solid-lubricant-coated
surface. (Author) F. R. L.
A6S-20Q34
IMPROVED BOUNDARY LAYER LUBRICATION BEHAVIOR.
R. B. Bossier, Jr. (Kaman Aircraft Corp., Bloomfield, Conn, )
Lubrication Engineering, vol. 21, Mar. 1965, p, 104-111. 5 refs.
Contract No. DA-44-I77-TC-716,
Discussion of an empirical investigation of the concept that a
surface composed of noninterconnected lubricant reservoirs can
have less boundary-layer friction than a smoother surface with an
apparent lay. Starting-friction tests were conducted with test pieces
simulating the components of a specific sliding bearing application.
Various combinations of surfaces produced by grinding and by glass
bead peening were tested for the loads, lubricant, and material in-
volved. A combination of noninterconnected reservoir surface fin-
ishes was selected which had higher rms and lower starting friction
than the ground lurface finishes tested, The actual bearing appli-
catlon with the production-ground finishes had measured starting
torque values ranging from 54 ft-lb to 84 ft-lb; the most common
value was t_b It/lb. Wzth the rougher non|nterconnecteO reservoir
sur;'ace finishes, the measured starting torque ranged from 30 It/-
ib to 54 It/lb, the most-common value was 42 ft/lb, Some specula-
tlon| un the associated lubrication mechanism are offered.
(Author) F. B.. L.
A65-20040 =
DEVIATION OF A GYROSCOPIC TURN INDICATOR CAUSED BY
DRY FRICTION [DEVIACE GYROSKOPICK_HO ZATX_KOM_RU
ZP0SOBENA SUCHgM TI_ENfM].
Jan _kl{'ba.
Zpravodaj VZL[_, no. 4, 1964, p. 47-49, in Czech,
Extension of a solution to a linear equation describing the
motion of a gyroscopic turn indicator to a more general case in
which its axis is subjected to the action of a dry friction moment.
A general solution of this equation is obtained which can be used to
make a correct choice of parameters of the instrument, The
validity of the solution is verified by a complete mathematical
induction, J.R.
A65-2011.5 :
HYDROMAGNETIC THEORY FOR SQUEEZE FILMS.
J. B. Shukla (lnstltutr of Higher Technology. Dcpt. ol Mathematics,
Khanpur, India).
(American 5ocict_ of Mec han_c ai En_ln,._:r_. Lubricatl_n Sx mposn_rn
Clevt. land, Ohio,. A_r. 2B-3t!, lc'b4. Pap_'r 1,4- Lub5-12.)
ASME, Transactions, St. rles D - Journal of B,_lt Engln_r_ng,
vol. 87, Mar. lq05, p. 142-144.
Discussion of the h_dromagnetlc theor_ lur squeeze ]ilrns o_
conductmg lubrlcants, with spi-¢l;ll reference to the roller and
slipper type of bearings. The effect of magnetic field has been
theoretically investigated, and it is shown that the load capacity,
pressure, and time of approach can be increased by applying the
magnetic field in the system, (Author) M.M.
A6S-201S0
SOLID LUBRICANTS.
John W. Shier and Arthur J. Stock {Acheson Industries, Inc.,
Acheson Colloids CO., Port Huron, Mich.).
Product Engineering, vol. 36, Mar, Zq, 1965, p. 66-71.
Description of materials and bonding methods for dry-film
Lubrication. Dry-film lubricants consist of a thin lubricltting film
of bonded particles backed up by a hard substrate, and are useful
for control surfaces in aircraft and for other inaccessible or clean
applications subjected to intermittent motion or loads. Lubricants
reviewed are graphite, sulfides, selenides, tellurides, mica,
polytetrafluoroethylene (PTFE), PTFE telomers, fluorinated
ethylene propylene, chlorinated compounds, and metals, Bonding
methods covered are particle-bonding, resin-bonding, and salt-
based bonding techniques. P.K.
A65.20347
DECOMPOSITION OF HYDROGEN PEROXIDE VAPOUR ON METAL
SURFACES AND THE ROLE OF HYDROGEN PEROXIDE IN ATMO-
SP_qE RIC CORROSION.
I, L. Roikh, I, P. Bolotich, V. V. Ordynskata, S. G. BelltskaIa,
and L, N, Koltunova (Odessa Institute of Technology, Odessa,
Ukrainian SSR).
(Zhurnal Fizicheskoi Khimii, voi. 38, June 1964, p. 1588.)
Russian Journal o£ Physical Chemistr)', vol. 58, June 1964, p. 858-
860. I0 refs. Translation.
Use Of a combination of photographic and optical polarization
methods in an investigation of the atmospheric corrosion of
magnesium, aluminum, and iron in order to determlne the role of
hydrogen peroxide in the oxidation of metals. The quantity of
H_O:, decomposed in the oxidation of these metals was determined
as a percentage of the quantity of H20 z formed, and the results
were tabulated. A mechanism for the atmospheric corrosion of
metals is discussed; it involves the formation of HzO z followed by
a stage of combined decomposition and desorption. A relation was
obtained between the number of FesO 4 molecules formed and the
number of HzO z molecules evolved. D.H.
A65-20349.
CORROSION OF TITANIUM IN SULPHURIC AND HYDROCHLORIC
ACID SOLUTIONS DURING A, C. POLARISATION.
lu. N. Mikhailovskii (Academy of Sciences, Institute of Physical
Chemistry, Moscow, USSR).
{Zhurnal Fizicheskoi _(himii, vol. 38, June 1964, p. 161_. )
Russian _ournal of Physical Chemistr),, vol. 38, June 1964,
p. 875-875. II ref|. Translation.
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Study of the electrochemical and corrosion behavior of
titanium in I0 N HzSO 4 during polarization with a iO-cps ac square-
Wave. As a result of the recurrent activation of the metal during
the cathodic, half-period, vigorous dissolution of titanium takes
place in the subsequent anodie half-period. It is found that the
maximum corrosion current observed with titanium during ac
polarization in HzSO 4 and HCf solutions is always higher than the
current which obtains on de polarization. This is related to the
presence of a slow stage in the formation of the passivating adsorp-
tion layer. The amount of titanium dissolving in a single anodic
half-period is proportional to the square root of the duration of the
half-period. This suggests the presence of a diffusion stage whi n
controls the rate of formation of the passivating adsorption lay-'r.
(Autho W D.H.
A65-20692
ELOXAL METHODS I]W AIRCRAFT CONSTRUCTION [ELOXAL-
VERFAHREN FOR DEN FLUGZEUOBAU].
J_rgen Weigel (Hamburger F1ugzeugbau GmbH, Hamburg, West
C, pr_a_yl
Luftfahrttechnik Raumfahrttechnik. voL Ii, Mar. 1965, p. 77-80.
In German.
Description of a technique developed by Hamburger Flugzeugbau
GmbH, for covering aluminum or alumlnum-alloy aircraft surfaces
with an Eloxal layer as a protection against corrosion. In com-
bination with a densification bath, the proposed technique has
proved to have alleviated the drawbacks of earlier Eloxal coating
methods, arising from thermal chemical, mechanical, and
dynamic loading. The Eloxal layer produced by this technique is
corrosion-'resistant, ductile, thermochemically stable, and does
not crack when the surface is deformed. V.P.
A65-21245
THE DYNAMICALLY LOADED RADIAL SLIDING BEAg.ING OF
ARBITRARY CROSS SECTION [DA_ DYNA/viisCH BELASTETE
RADIAL-GLEIT LAGER BE LIEBIGEN QUERSCHNITT5 ].
T. Someya (Karlsruhe, Technlsche Hochschule, Institut f_r
Niaschlner.-Konstruktionslehre und Kraftfahrzeugbau, Karlsruhe,
West Germany).
ln_enieur-Arehiv, vol. 14, no.. I, 1965, p. 7-16. 7 refs, In German.
Research supported by the Bundes_irtschaftsministerium and the
For s chungsvereinigung Verbrennungskraftmaschinen.
Development of a method for calculating the track curve made
by the pivot center point along the play of a cylindrical sliding
bearing of arbitrary cross section, for the case of a given time-
variable load. It is shown that for the type of bearing considered,
a general bearing-clearance function, _ (cO), appears in the Reynolds
equation for circular cylindrical bearings. The Reynolds equation
is solved for the boundary condition of a zero mean oil pressure at
the bearing rims. The solution is used to determine the value of
the pressure. A system of two differential equations in implicit
form is derived for the motion of the pivot center point. The
equations are brought to an explicit form by iteration (preferably
by computer) and are numerica_.ly integrated. The results of the
analysis are seen to be of interest to designers of internal com-
bustion engines and turbines. V. I=.
A65-21650 =
HOW SCIENTISTS SEEK TO SAVE BILLIONS OF DOLLARS BY
CORROSION RESEARCH.
W. C. Herron (Lockheed Aircraft Corp., Lockheed-Georgia Co.,
Research Center, Marietta, Ga.).
Lockheed Georgia Quarterl_,, vol. 2, Spring 1965, p. 8-ii, 24.
Discussion of work on methods to protect aircraft from corro-
sion. Covered are research into the causes of corrosion within
integral fuel tanks, stress corrosion, and general stress corrosion
mechanisms such as lamellar and exfoliation corrosion. Coating
methods for protecting against corrosion are described, including
electroplating and vacuum deposition techniques. P.K.
A65-21666
HOW TO DESIGN FOR CORROSION RESISTANCE.
Norman D. Groves (Carpenter Steel Co. , Reading, Pa. ).
.Machine Desisn . vol. 37, Apr. I, 1965, p. 118-122.
A65-22215
Discussion of the design of components for corrosive environ-
ments. Corrosive hazards likely,to be encountered are considered,
and methods for reducing them are described. These methods
involve choosing the proper configurations, locations, and tolerances
for'parts in corrosive environments, and using the proper assembly
methods. P.K.
A65-21893
EFFECTS OF CORROSION ON WAVEGUIDE iNSERTION LOSS.
William F. Smith and Thaddeus Sokolowski (Sperry Rand Corp.,
Sperry Gyroscope Co. , Radiation Div. , Great Neck, N. Y. ).
Ilnstitute of Electrical and Electronics Engineers, International
Convention, New York, N.Y., Mar. 2g-26, 1965.)
IEEE International Convention Record, vol. 13, pt. 5, 1965, p. 209-
ZI6.
Discussion of changes in insertion loss due tO the corrosive
effects of acidified hydrogen sulfide gas and salt spray on waveguide
surfaces. It is noted that the data indicate that insertion loss is
affected by the type and amount of corrosion in the waveguide.
The conclusion is drawn that the most eltlctent protective coatlng
will support a stable microwave signal. (Author) M. M.
A65-22133
CORROSION EXPERIENCE WITH ALUMINUM POWDER PRODUCTS.
J. E. Draley, W. E. Ruther, and S. Greenberg (Argonne National
Laboratory, Argonne, IlL ).
International Journal of Powder Metallurgy, vol. 1, Apr. 1965,
p. 2g-41. lZ refs.
AEC- sponsored research.
Evaluation of extrusions of alumlnum-powder products from
the standpoint of corrosion resistance tO high-temperature (260-
350°C) water. Many experimental rod extrusions exhibited corrosion
resistance to static zg0°c water equivalent tO that Of wrought alloys.
Specimens tested in rapidly flowing water at 315°C exhibited a
corrosion rate significantly greater than for the wrought alloy.
Several types of impact-extruded tubing were tested. The stronger
tubing failed very rapidly; the weaker tubing corroded at the same
rate as wrought alloy for about the first 90 days of testing, but
suffered extensive localized surface attack and penetration of the
corrosion attack along the extrusion direction after prolonged ex-
posure to 290°C water. A precorrosion heat treatment was effective
in reducing both types of attack on the weaker tubing. Many samples
of tubing extruded through a bridge die performed well during the
first months of corrosion exposure. However, all tubes failed on
prolonged corrosion in 290°C water. The failure was at one or
more of the longitudinal bond lines, formed by the rejoining of the
metal streams passing over the'mandrel supports in the die during
extrusion. Directly extruded tubing also failed on extended ex-
posure to 290°C water. (Author) A. B. K.
A65-22208
CORROSION.
Henry Leidheiser, Jr. (Virginia Institute for Scientific Research,
Richmond, Vs. ).
Chemical and Engineerin_ News, yol. 43, Apr. 5, 1965, p. 78-92.
Discussion of research on, and problems associated with, cor-
rosion. Studies on the mechanism'of corrosion, on thin films,
thin-filrn reactions, thin-film inactivity, and methods for inhibiting
corrosion are discussed. Corrosion problems reviewed include
stress-corrosion cracking, cavitation damage, hydrogen embrittle-
sent, the low-temperature oxidation of interrnetallic compounds,
and corrosion caused by bacteria, as in Jet aircraft fuel tanks. The
establishn%ent of an Institute of Corrosion Control is discussed.
P.K.
A65-22215
CONTROL TESTS TO VERIFY HIGH RESISTANCE TO STRESS
CORROSION OF 7075-T73 ALLOY PRODUCTS.
W. King, B. W. Lifka, and L. A. Willey (Aluminum Company of
America, Alcoa Research Laboratories, New Kensington, Pa. ).
Materials Evaluation, vol. Z3, Feb. 1965, p. 89-95.
Description of rapid screening methods for determining if
7075 aluminum alloys meet the stress-corrosion cracking stipula-
tions incorporated into military specifications for T73 tempered
alloy products. In these specifications, a specimen taken in the
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A65-22234
transverse or short 'transverse direction from a 7075-T73 product
stressed to within 75To of the guaranteed yield strength must not
fail in a 30-day exposure to 3.5% NaCI solution in which it is
periodically immersed. Because this test is lengthy, two rapid
screening techniques were developed. One involves a solution-
potential method, and the other an electrical-conductivity procedure.
Both methods indicate within hours if a given specimen meets the
quality for 7075-T73 material. P.K.
A65-22234 _
LUBRICATION OIL IN AVIATION [IvL_,ZACf OLEJ V LETECTVf].
Jan I¢.rotk_.
Zpravodaj VZL0, no. 6, 1964, p. 51-53. Ii refs. In Czech.
Discussion of the problems in the development of lubrication
oils, especially for turboprop engines. Classes of materials are
presented which are suitable for the development of chemical
lubricants corresponding to current aviation requirements. The
state of the art in Czechoslovakia is also considered. M.L.
A65-22351
AN INTEGRATED THEORY OF STRESS cORROSION.
K. C, Thomas and R. J. Allio (Westinghouse Electric Corp.,
Atomic Power Div., Pittsburgh, P•.).
Nature, vol. Z06, Apr. 3, 1965, p. 8Z, 83. 7 refs.
Presentation of a theory of stress corrosion as a basis for
developing an overall model for stress corrosion from which the
effect of cation and anion in solution on susceptibility to stress
corrosion cracking may be predicted. The concept of short-range
order is introduced to explain the apparently anomalous stress
corrosion resistance of "Incoloy 800" (high stacking fault energy
and • planar dislocation arrangement) and nichrome (planar arrange-
ment). It is postulated that in the higher nickel alloys short-range
order ie present which on deformation leads tO a planar structure
in spite of a high stacking fault energy; thus the disorder on the slip
planes created by the passage of dislocations results in chemically
reactive sites on the surface. The results of some recent investiga-
tions by Bergen are reviewed in which it was found that chloride in
the oxide film on 304 stainless migrates up a temperature gradient
and that the migration is reversible as the stress is removed. It is
proposed that the chloride stress corrosion susceptibility is control-
led by both the dislocation structure and the chloride migration
capacity of the oxide film. The concept of short-range order is re-
quired to explain the formation of a planar grouping of dislocations
in a high etacking fault energy alloy. Thus it is concluded that
Incoloy 800 and nichrome are not susceptible to stress corrosion
failure because there are sufficient nickel ions in the oxide film to
prevent chloride migration to the high-stress regions on the surface.
M.L.
A65-22363
THE NITRIC ACID-OXYGEN REDOX ELECTRODE IN ACID
ELECTROLYTE.
Joeeph A. Shropehire and Barry L. Tarmy (Esso Research and
Engineering Co. , Linden, N.J. ).
IN: FUEL CELL SYSTEMS (Advances in Chemistry Series, 47),
Sylnpoaia sponsored by the American Chemical Society, Division of
Fuel Chemistry.
Washington, American Chemical Society, 1965, p. 153-165. 9 refe.
Contract No. DA-36-039 5C-89156.
Study of the performance and mechanism of a fuel cell oxy-
gen cathode, using low concentrations of nitric acid a8 a redox
intermediate in sulfuric acid. Electrode performance using either
carbon or noble metal electrodee is superior to that attainable by
direct electrochemical reduction of oxygen or air in acid solution,
Mechanism studies showed that the reaction is autocatalyttc with
the actual electrochemical reaction being the reduction of nitrous
acid to nitric oxide and the rate-limiting step involving the chemi-
cal reduction of nitric acid with nitric oxide. Regeneration of
nitric acid by oxidation of nitric oxide and eubse%uent hydrolysis of
nitrogen dioxide proceeds at rates that would require 0. l lb/kwh
of nitric acid in actual fuel cell operation on air. {Author) D. P. F.
A65.22368
ANODIC OXIDATION OF DERIVATIVES OF METHANE, ETHANE,
AND PROPANE IN AQUEOUS ELECTROLYTES. I - GALVANO-
STATIC INVESTIGATIONS.
H. Binder, A. Khhling, H. Krupp, K. Richter, and G. Sandstede
(Battelle-Institut, Frankfurt, West Germany).
IN: FUEL CELL SYSTEMS (Advances in Chemistry Series, _7).
Symposia sponsored by the American Chemical Society, Division
of Fuel Chemistry.
Washington, American Chemical Society, 1965, p. Z69-Z8Z. 9
refs.
Research supported by the Robert Bosch GmbH.
Galvanostatic measurements of anodic potential-current density
plots of a Raney platinum electrode with alcohols, aldehydes,
ketones, and carboxylic acids up to 800 mv (vs hydrogen electrode
in the same solution). These meaeurements were made at tern-
peratures of Z5 O and 80oc, the electrolyte being 5N potassium
hydroxide and 5N sulfuric acid. Acetic acid and propionic acid
cannot be oxidized in potassium hydroxide solution, but are active
in sulfuric acid. With methanol, ethanol, glycol, and glycerol in
5N potassium hydroxide at 200 ma per cm 2 potentials of from 300
my to 350 my were observed, while in 5N sulfuric acid the potentials
range from 500 tO 650 my under the same conditions. D.P.F.
A6S-22369
ANODIC OXIDATION OF DERIVATIVES OF METHANE, ETHANE,
AND PROPANE IN AQUEOUS ELECTROLYTES. II - COULO-
ME TRIC- PO TENT IOSTATIC INVESTIGATIONS.
H. Binder, A. KOhling, and G. Sandstede (Battelle-lnstitut, Frankfurt,
West Germany).
IN: FUEL CELL SYSTEMS (Advances in Chemistry Series, 47).
Symposia sponsored by the American Chemical Society, Division
of Fuel Chemistry.
Washington, American Chemical Society, 1765, p. Zg3-Zgl. l0
refs.
Research supported by the Robert Bosch GmbH.
Coulometric-potentiostatic measurements showing that in
alkaline solutions, using Raney platinum as a catalyst, only the
derivatives of methane can be oxidized completely to carbonate and
water. With derivatives of ethane and propane oxidation stops at the
stage of the carboxylic acid. In sulfuric acid all derivatives in-
vestigated can be oxidized completely to carbon dioxide at 80°C,
if provisions are made to prevent loss of volatile intermediates.
From the results of methanol in sulfuric acid it may be concluded
that on the Raney platinum electrodes at +700 my, the oxidation of
methanol is diffusion-controlled only at concentrations smaller than
0. 3 mole per liter. (Author) D.P.F.
A65-22370
OXIDATION OF OLEFINS AND pARAFFINS IN LOW TEMPERATURE
FUEL CELLS.
M. J. Schlatter (California Research Corp. , Richmond, Calif. ).
15;: FUEL CELL SYSTEMS (Advances in Chemistry Series, 47).
Symposia sponsored by the American Chemical Society, Division
of Fuel Chemistry.
Washington, American Chemical Society, 1965, p. Z92-317. 8
refe.
Army -ARPA- euppor ted research.
Complete oxidation of low molecular weight paraffins and
olefins at platinized porous carbon anodes in low temperature acid
electrolyte fuel cells. These two classes of hydrocarbons do,
however, show eubetantial differences in electrochemical behavior.
The paraffin-depolarized electrodes are readily poisoned by air or
oxygen; olefin depolarized electrodes are much less affected. The
paraffins are said to give more favorable cell voltages at low
currents but to fall off badly under load. The olefine can support
high currents as the •node potential approaches that of the oxygen
electrode. (Author) D. P. F.
A65-22744
MATERIALS FOR LUBRICATED SYSTEMS.
F. J. Clause and W. C. Young (Lockheed Aircraft Corp., Lockheed
Missiles and Space Co. , Sunnyvale, Calif. ).
IN: SPACE MATERIALS HANDBOOK.
Edited by C. G. Ooetzel, J. B. Rittenhouse, and J. B. Singletary.
Reading, Mass., Addison-Wesley Publishing Co., Inc., 1965,
p. 20%296. 123 refe.
Discussion of lubricants and self-lubricating materials for use
in advanced spacecraft systems. The requirements for lubrication
104
materials used in space are reviewed, and the mechanisms of
hydrodynamic and boundary lubrication are described. The proper-
_ies, characteristics, and performance in simulated space environ-
nents of various lubrication materials are discussed. These
naterials include oils and greases, graphite. MoS 2, MnS 2 films,
ioS2-impregnated solids. MoS2-added oils and other carriers,
PbO, soft metals, plastics, fluorocarbon resins, nylons, ceramics.
and cermets. P.K.
A65-227U
MICROTOPOGRAPHY OF FINELY GROUND STEEL SURFACES
IN RELATION TO CONTACT AND WEAR.
/%. Dorinson (Sinclair Researcha Inc.. Harvey, 111. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, WashinBton._
D. C. , Oct. 13-16, 1964, Paper 64 LC-15. )
ASLE Transactions, vol. 8, Apr. 1965, p. 100-107; Discussion,
J. A. Greenwood (Burndy Corp., Norwalk, Conn. ), p. 107. 108;
Aathorts Closure. p. 108. 14 refs.
Research supported by Sh,_l&l_ P..-.s_rcb, T_e
Results of interferometrlc exazn_natton and taper sectioning to
elucidate the microtopography of the contacting surfaces of a finely
ground disk and a conically ended rider. The question of the real
area of contact when these surfaces are put together under high
pressure is considered. It is found that after a short period of
rubbing, with either a white or compounded oil, the visible evidence
of true metal-to-metal contact is quite sparse in comparison to the
potential real area of contact deduced from microtopograhical con-
siderations. The scar on the end of the rider, on the other hand,
is found to show evidence of extensive rubbing, as a consequence
of the high ratio of the area of the disk track to the area on the end
of the rider, It is found that. when an indifferent lubricant is used
in high-pressure wear experiments, the first worn-off material
detected with any certainty consists of obviously secondary agglom-
crates of primary _vear material. The adhesion of these agglom-
erates to the rubbing surface of the disk is shown to radically alter
the nature of the surface, so that any analysis of contact based on
the initial topography of the disk and the rider is no longer valid.
It is concluded that an effective extreme-pressure lubricant, on
the other hand, tends to preserve the initial topography of the con-
tacting surfaces. Thus, the action of extreme=pressure lubricants
is found to be intimately connected with changes in surface topography
due to .xear and the influence of these changes on further wear.
M.L.
A65-22789
THE FRICTION AND WEAR BEHAVIOR OF MOLYBDENUM-
TUNGSTEN-CHROMIUM ALLOYS IN HIGH-TEMPERATURE
SODIUM ENVIRONMENTS.
W. H. Roberts (United Kingdom Atomic Energy Authority, Reactor
Development Laboratory, Risley, Lancs., England).
(American Society of L_brication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D. C., Oct. 13-16, 1964, Paper 64 LC-Z5. )
ASLE Transactions, vol. 8, Apr. 1965, p. 109-1Zl; Discussion,
W. A. Glaeser (Battelle Memorial Institute, Columbus, Ohio), p.
IZl, 1Z2; Author's Closure, p. IZZ. 22 refs.
Study of wear data and friction coefficients of molybdenum-
tungsten-chromium alloys in the presence of liquid sodium and
sodium vapor and argon. Data are obtained with a crossed-cylin-
ders apparatus over a range of Z00-5000C. Comparisons are made
with results obtained in gaseous environments of pure argon, helium,
and carbon dioxide, The effect of increasing the oxygen content of
liquid sodium from 5 to 80 ppm on friction and wear behavior is in-
dicated. It is shown that chemisorbed double-oxide films, formed
by the reaction of the molybdenum, tungsten, and chromium alloys
with the sodium environment, play a significant role in providing
boundary lubrication in high-temperature sodium. It is found that
the availability of oxygen is an essential feature of the reactions for
producing the double oxides in sodium. It is concluded that the
molybdenum and tungsten double oxides are not thermodynamically
stable in high-purity sodium at high temperatures (above 400°C),
but that sodium-chromium complexes can be effective to quite high
temperatures. The effectiveness of the lubrication provided by such
films is found to be a function of the specific nature of the sodium
environment and temperature, as well as time at temperature.
IVl.L,
A65-22793
A65.22791
FRICTION AND CLEAVAGE OF LA_LL_ SOLIDS IN ULTRA-
HIGH VACUUM.
D. G. Flora, A. J. Haltner, and C..%. Gaulin (General Electric
Co., Missile and Space Div. , Space Sciences Laboratory,
Philadelphia, Pa. ).
(American Society of lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, WashinBton ,
D.C Oct. 13-16, 1964, Paper 64 LC-18. )
ASLE Transactions, vol. 8, Apr. 1965, p. 133-144; Discussion,
H. E. Evans (NASA, Goddard Space Flight Center, Greenbelt,
Md. ) _and C. E. Vest (Midwest Research Institute, Kansas City,
Mo.), p. 144, 145; Authors I Closure, p. 145. 32 refs.
Contract No. AF 33(657)-10493.
Presentation of results of measurements of sliding friction on
copper surfaces at 10 -6 to 10 -9 tort for five lamellar solids, namely,
molybdenum sulfide, tungsten sulfide, cadmium iodide, bismuth
iodide, and phthalocyanine. No evidence is found that the sliding
behavior of any of these materials is improved by the presence of
gas or v_{pors. Each is found to evolve considerable quantities of
gas during sndtng. Ivlulybder.!tc and .u_f_ee-nucleated pyrolytic
graphite are cleaved in an ultrahigh vacuum apparatus built for this
purpose. The graphite specimens are tested in I_oth as-deposited
and annealed forms. It is found that the predominant gas given off
for the former is methane, while for the latter, it is water vapor.
In the cleavage of molybdenite, the primary gas is found to be
methane. (Author) M. L.
A65-22792
LUBRICATION BY TRANSFERRED FILMS OF SOLID LUBRICANTS.
J. K. Lancaster (Ministry of Aviation, Royal Aircraft Establishznent,
Farnborough, Hants., England).
(American Societ_ of lubrication En_[ineers and American Society
of MechanicalEn_ineers, Lubrication Conference, Washington,
D.C., Oct. 13-16. 1964, Paper 64 LC-19. )
ASLE Transactions, vol. 8, Apr. 1965, p. !46-!5_; Discussion,
Paul H. Bowen (Westinghouse Electric Corp. , Research Laboratories,
Pittsburgh, Pa. ), p. 154; Author's Closure, p. 154, 155. 22 refs.
Experimental study of the feasibility of providing a continuous
supply of solid lubricant to a metal (steel) by transfer from a com-
pact. Friction and wear measurements are made on a pin sliding
against a rotating disk. with a compact of solid lubricant, particu-
larly graphite and molybdenum disulfide, which is independently
loaded against the disk in the same track as the pin, It is found
that the amount of lubricant depends markedly on the surface finish
of the steel and that the most effective lubricant films form on
relatively rough surfaces. It appears that film-to-substrate bonding
is primarily mechanical. Determinations are made of the scuffing
load and endurance tests which show that replenishment of the lubri-
c_v.*_ film by continuous transfer is possible only to a limited extent.
With molybdenum disulfide, the film is found to utttmateiy wear
away, but with graphite, failure is found to occur when the mean
surface temperature exceeds about i00°C. It is concluded that the
load-carrying capacity of transferred molybdenum disulfide films
is appreciably greater than that of graphite films. M.L.
A65-22793
ON THE M_ECHA.NISI_S OF MoSz-EII-_ FAILURE IN SLIDING
FRICTION.
-4.. W. J. de Gee (Metal Research Institute TNO, Physico-Mechan-
ical Dept., Delft, Netherlands), G. Salomon (Centraal Laboratory
TNO, DeiSt, Netherlands), and J. H. Zaat (Eindhoven. Technological
University, Eindhoven, Netherlands).
IAmerican Society of lubrication Ensineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D.C., Oct. 13-16, 1964, Paper 64 LC-30.)
ASLE Transactions I vol. 8, Apr. 1965, p. 156-16Z; Discussion,
M. B. Peterson (Mechanical Technology. Inc., Latham, N.Y.)
and H. F. Barry (Climax Molybdenum Company of Michigan.
Detroit, Mich. ), p. 16Z, 163; Authors' Closure, p. 163. 8 refs.
B.eeearch sponsored by Alpha IV[oly]_bte C69p., Molykote
Produktionsgesellschaft mhH, and Molykote S. A. R. L.
Study of the effect of oxygen on the llfe expectancy of a run-in
molybdenum disulfide film under heavy load. Tested in argon, with
only small quantities of oxygen present, the smooth running period
is found to be increased by at least two decades as compared to a
test in oxygen. Blister formation is seen to be an important factor
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in the gradual destruct*on of the lubricant film. Blisters of sub-
microscopic size can be traced with the electron microscope. In
the presence of oxygen, I_lacroscop[c blisters are seen to be formed
rap_dl). Oxygen prulnotes stnterlng Of the individual particles to
a continuous, smooth, and therefore highly reflective lubricant
layer. No wear occurs duringthe smooth running period of MoS 2
lubrication. Graphite differs from MoS 2 in this respect and in its
much bower load-carrying capacity. A tins-film on graphite-lubri-
cated surfaces shQws a rougher surface and the formation of smaller
blisters, On addition of graphite tO MoSt, a sudden change in sur-
face features is seen to occur within narrow limits of graphite con-
centration. It is concluded that the addition of ]5_0 by weight of
graphite increases the total life expectancy of the MoS z film, but
reduces the length of the smooth running period, (Author) M. L.
A65-22794
THE EFFECTS OF LOAD ON THE FRICTIONAL PROPERTIES
OF MOLYBDENUM DISULFIDE.
S. A. Karpe (U.S. Navy, Marine Engineering Laboratory, Friction
and Wear Div., Annapolis, Md. ).
I American Society of l_brication Engineers and American Society
O[ Mechanical Engineers, l_brication Conference, Washinf_ton.
D.C., Oct. 13-16, 1964, Paper 64 LC-ZI.)
ASLP Transactions, vol. 8, Apr. 1965, p. 164-I74; Discussion,
Martin J. Devine (U.S, Naval Air Engineering Center, Phila-
delphia, Pa. ), Josef G_nsheimer (Molykote Produktlonsgesellschaft
mbH, Munich, West Germany), G. Salomon, and A. W. J. de Gee
(Centraal Laboratorium TNO, DeHt, Netherlands), p. 174-176;
Authors = Closure, p, 176-178. 29 refs.
Determination of the kinetic coefficient of friction for several
grades of commercially available molybdenum disulfide powder.
The powders are individually applied to separate steel-supporting
substrates to form a thin lubricant film. Friction measurements
are made at loads of 0. I to I0 kg and at a slow speed of sliding,
It is shown that the coefficient of friction decreased with increasing
load, contrary to Amontons t _ecund law. A theory is postulatvd to
explain the observed variation in the friction coefficient with load.
It is concluded that this variation could be explained solely on the
basis of the rnacroelastic and/or macroela$tic and plastic deforma-
tion characteristics of the supporting substrates, (Author) M.L.
A65-22795
SOME ILLUSTRATIVE PROBLEMS IN THE FLL)W OF VISCO-
ELASTIC NON-NEWTONIAN LUBRICANTS,
R. I. Tanner (Sydney, University, Dept. of Mechanical Engineering,
Sydney, Australia),
IAmerican Society of iAtbrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D.C., Oct. 13-16, 19_4, Paper 64 LC-IO, )
ASLE Transactions, vol. 8, Apr. 1965, p. 179-18Z; Discussion,
3. K. Appeldoorn (Esso Research and Engineering Co. , Linden,
N. J. ), p. 182; Authors I Closure, p. 183. 16 refs.
Discussion of the factors affecting the choice of an equation o_
state for the description of non-Newtonian viscoelastic lubricants.
Simple solutions for squeeze films with and without superimposed
steady shears are given. These illustrate the complexity Of the
action of these fluids, including the variation Of the effective
relaxation time and the '*softening" of the film under dynamic
loading. (Author) M.L.
A65-22797
SLIDER BEAR[NG PERFORMANCE WITH A NON-NEWTONIAN
LUBRICANT.
Y. C. HSu (Southwest Research Institute, San Antonio, Tex. ) and
Edward Saibel (Rensselaer Polytechnic inetitute, Dept. of Mechanice,
Troy, N. Y. ).
(American Soclet)- of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D. C. , Oct. 13-16, 1964, Paper 64 LC-17. )
ASI.E Transactions. vol. 8, Apr. 1965, p. 191-194.
Analysis of a method capable of approximating the behavior of
a slider bearing without side leakage, using a non-Newtonian fluid,
An example of this method is given, and it is found to be relatively
easy to apply and valid for a large range of strain rates. The
difference between this treatment and earlier ones is found to be in
the type of constitutive equations used. This treatl_cnt satisfies
the _nvarzant condition and iS considered applicabl_ to both pseudo-
plastic and dilatant fluids. The pressure distribution, oil flox_, and
friction force are calculated, and the results are con_pared with the
corresponding ones for a Newtonian fluid. I%1.L.
A65.22965 =
INVESTIGATION OF ROLLING FRICTION IN CYLINDRICAL
BODIES [ISSLEDOVANIE TRENIIA PRI VNUTRENNEM KACHENII
TSILINDRICHESHIKH TEL].
V. D. Rabko.
Akademiia Nauk SSSR, Sibirskoe Otdelenie. Izvestiia. Serifs
Tekhnicheekikh Nauk, no. 3, 1964, p. I35-141. 11 refs. In Russian.
Investigation of the effect of rolling rate, load and specific
pressure, lubrication, material, and the radii of curvature on the
rolling friction of cylindrical bodies. At ii to 70-kg loads, the
rolling friction coefficient is found to increase with rolling rate,
specific pressure, the radius of the cylinder, and the amount of the
lubricant. A pendulum device, proposed by Kunin and the author
and described in a previous paper, is used in the experlments. A
line drawing of the device is given and the experimental procedure
is described. V.Z.
A65.23318 _
EVALUATION OF DRY FILM LUBRICATING MATERIALS FOR
SPACECRAFT APPLICATIONS.
Harold E. Evans, Charles E. Vest, and Bowden W. Ward (NASA,
Goddard Space Flight Center, Advanced Technical Development
Section. Greenbelt, Md. ),
IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-
TICS, STRUCTURES AND MATERIALS CONFERENCE, 6TH,
PALM SPRINGS. CALIF.. APRIL 5-7, 1965. [A65-23300 13-32]
New York, American Institute of Aeronautic= and Astronautics,
1965, p. 185-191.
Investigation of solid film lubricating materials for aerospace
application. Intensive investigation of various lubricating materlale
and sy|tems revealed that MoS 2 and Teflon come very close to
meeting the aerospace requirements Of low coefficient of friction,
low vapor pressure, capability Of replenishing the film, and low
wear rate. An evaluation of MoSz powders, MoS 2 and Au compacts,
Duroid (MoS2-PTFE) an¢l MoS 2 in |itu established the merits of
these materials for vacuum operation. For roiling applications,
such ae Occur in a ball bearing, a fully machined ball retainer of
60% Teflon, 40% @[lass fiber + MoS z shows the best results,
Examples of radial loads, speeds, and operating time, respectively,
are as follows: (R-2 bearing) 0,8 oz., 8000 rpm, 4380 hours;
Z.l oz., 1800 rpm. 1700 hours; (R-4 bearing) 4. 5 lb, i0 rpm,
i0,515 hours all at i0 -8 torr pressure. In special cases where rolhng
element lubrication must be accomplished white a conductive elec-
trical path must be maintained, the directly applied MoS 2 can be
used. This may be accomplished by the "in situ" process or by
burnishing MoS Z powder on the specimen, Wear isle can be enhanced
and electrical noise kept low by uaing MoS2-Au compacts to act as a
film-replenishing source, such as in ball retainer applications,
(Author) M. M.
A65-23440
EFFECT OF ZIRCONIUM ON THE CORROSION RESISTANCE OF
STEEL.
V. S. Kovalenko and E. L. tats (Donets Scientific Research
institute of Ferrous Metallurgy, Ukrainian SSR),
(l%4etallovedenie i Terrnicheskaia Obrabotka Metallov, Apt, 1964,
p. 30. 31. )
IMetal Science and Heat Treatment, Mar.-Apr. 1964, p. 223, 224.
Translation.
Investigation of carbon steel alloyed with varying amounts of
Si, IVan, S, P, and Zr in order to determine the effect of the latter
on the corrosion resistance. It was considered that the effect of
the alloyed solid solution (anodic phase) and the formation of Zr
inclusions (cathodic phase) must be taken into account. It was found
that: (1) the corrosion resistance of carbon steel in water is in-
creased by the addition of 0.10 to 0.16% Zr, (2) the increase of the
COrrosion resistance of steel containing Zr is due to the decrease
of the activity of the anodic process resulting from the increase
106
Of the thermodynamic stability of the anodic phase or its passiva-
tion, and (3) the effect of Zr on the cathodic process manifests it-
self in the formation of a large number of microcathodes which do
not affect the corrosion rate. F.R.L.
A65-23447 _:
SULFUR AND SEA SALT ATTACK OF TURBINE BLADES.
C. A. Dalton (Bristol Siddeley Engines, Ltd., Parkside, War.,
England).
American Societ_ of Mechanical Engineers, Gas Turbine Conference
and Products Show, Washington, D.C., Feb. 28-Mar. 4, 1965.,
Paper 65-GTP-7. 6 p.
Members, $0. 50; nonmembers, SL 00.
Discussion of the effects, mechanism, and prevention of sulfur
attack in aero engines. The mechanism for sea salt attack on
marine turbine blades is proposed, and the results of tests designed
to cure the trouble are presented. The treatment suggested is said
to be only a paliatlve, and spc_i6£_w,. _.. futur.- ..,^_l. f_r greater
protection is included. (Author) M.M.
A65-23464 -_
NONLINEAR BENDING OF A STRESS CORROSION SPECIMEN.
Paul E. Wilson and Edward E. Spier (General Dynamics Corp. ,
General Dynamics/Astronautics, Structures Research Group, San
Diego, Calif. ).
American Society of Mechanical Engineers, Aviation and Space
Conference, Los Angeles, Calif., Mar. 14-18, 1965, Paper 65-AV-3.
6 p. I0 refs.
Members, $0.50; nonmembers, $1.00.
Analysis of the postbuck!ing behavior of an initially straight
plate strip of variable flexural rigidity whose ends are subjected to
opposing "axial" loads. Bending action takes place only in the
center section of the strip, since the symmetrlc end portiui,_ are
considered to be rigid. Pertinent postbuckling load-deflection
curves are deduced by using the nonlinear bending theory of a plate
strip, and the maximum stress is obtained as a function of the
half-distance between the loaded ends. Numerical results are pre-
sented in nondimensional form, and the theoretical solution is
shown to compare favorably with a major portion of the experimental
stress and deflection data. (Author} A. B. K.
A65.23501
LUBRICATION AND WEAR. INTER.NATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTONj TEX., JUNE I763,
PROCEEDINGS.
Edited by D. Muster and B. Sternl_cht (Machan!cal Technology,
Inc., Latham, N.Y.).
Symposium supported by AEC. NASA, NSF, and Navy.
Berkeley, McGutchan Publ/,,hin S Corp., 1965. 974 p.
$Z0.
CONTENTS:
PREFACE. D. Muster and B. Sternlicht. p. i, ii.
RECOMMENDED MATHEMATICAL SYMBOLS AND UNITS.
p. vl. vii.
INVERSE PROBLEMS IN HYDRODYNAMIC LUBRICATION
AND DESIGN DIRECTIVES FOR LUBRICATED FLEXIBLE SUR-
FACES. H. Blok (Delft, Unlver|iW, Delft, Netherlands), p. 1-15L
62 role. [See A65-R350Z 13-15]
THEORY OF TURBULENT LUBRICATION. V. N. Constantlnescu
(Ramanlan Academy, Bucharest, Rumania), p. 153-213. 42 ref|.
[See A6S-Z3s03 13-15]
THIIq FILM LUBR/CATION. D. Dowson (Leeds, University,
Leeds, Ensland), p. ZL%ZgL 41 refs. [See A6S-23504 13-15]
BOUNDARY LUBR/CATION. D. Godfrey (California Research
Corp., Richmond, Call_. }, p. 283-306. 18 refs. [See,A65-Z350S
13._]
EXTERNALLY PRESSURIZED BEARING LUBRICATION. W.
A. Gross (Ampex Corp., Redwood City. Calif. ), p. 307-42L 147
refs. [See A65-Z3506 13-15]
INERTIA EFFECTS IN SELF-ACTING BEARING LUBRICATION
THEORY. A. A. M/Ins (Department of Scientific and Industrial
Research, East Kilbride, Scotland). p. 4:_3-5Z7. 53 roll. [See
A65-23507 13-15]
A65-23504
INFLUENCE OF BEARINGS ON ROTOR BEHAVIOR. Bone
Sternlicht (Mechanical Technolosy , Inc., Latham, N. Y. ), p. 5Z9-
699. Zl8 refe. [See A6S-ZJ508 13-15]
FRICTION AND WEAR. D. Tabor (Cambridge, University,
Cambridge, England), p. 701-76L [See A65-Z3509 13-IS]
THERMAL EFFECTS AND ELASTO-KINETICS IN SELF-
ACTING BEARING LUBRICATION. Goers Vogelpohl (Max-Plenck-
In|titut f_r Str[Smung|forschung, Ogttingen, West Germany), p.
763-822.
GAS LUBRICATED BEARINGS. J. Stanley Au|man (Litton
Systems. Inc., Woodlan,] Hills, Calif. ), p. 825-853. 14 refs.
[See A65-Z3510 13-15]
DESIGN OF FLUID FILM HYDRODYNAMIC AND HYDROSTATIC
THRUST AND JOURNAL BEARINGS. Dudley D. Fuller (Columbia
University, New York. N.Y.), p. 855-877.
COMPUTER ANALYSIS OF HIGH-DUTY ROLLING-ELEMENT
BEARING SYSTEMS. A. Burton Jones, p. 879-903. [See A65-
23511 13-15]
LUBRICATION IN THE ENVIRONMENT OF SPACE. Paul
L¢&i$ l**_.u._:_a_... . ......... _'_R-_]_gv,. I.c : Latham. N.Y.), o. 905-939.
17 refs. [See A65-Z351Z 13-15]
HIGH-TEMPERATURE LUBRICATION. Marshall B. Peterson
(Mechanical Technology, Inc. , Latham, N. Y. ), p. 941-974. 67
refs. [See A65-23513 13-15]
A65-23502
iNVERSE PROBLEMS IN HYDRODYNAMIC LUBRICATION AND
DESIGN DIRECTIVES FOR LUBRICATED FLEXIBLE SURFACES.
H. Blok (Delft, University, Delft, Netlierlands).
iN: LUBRICATION AND WEAR, INTERNATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX. , JUNE 1963,
PROCEEDINGS. [A65-Z3501 13-15]
Edited by D. Muster and B. Sternlicht.
Symposium supported by AEC, NASA, NSF_ and Navy.
Berkeley, McGutcttan Publishint_ Corp. , !965, p. I-]_I. 62 refs.
Outline and exemplification of the "inverse" variant of the
theory of hydrodynamic lubrication. Problems in hydrodynamic
lubrication, in contrast to the classical ones, are defined as
"inverse" when a given distribution of film pressures is imposed
upon the film, the profile of the film hydrodynamically compatible
with that distribution being required. The treatment is mainly
confined to problems where the effects of the finite width may be
neglected, and the then plane flow in the film may be assumed in-
compressible and isothermal, and to be influenced only by hydro-
dynamic wedging action. In this type of inverse problem the
pertinent Reynolds equation becomes a cubic, with film thickness as
the unknovzn. The only complication lies in the fact that, unless
some suitable restrictive condition is imposed upon the film pres-
sv, rc distribution, and also one on the film profile, an indeterminacy
will arise in that the solution, comprises an entire family of
admissible film profiles. Thus a limiting possibility exists for the
film profile to become vanishingly thin. It is shown that, for any
normal design purpose, full control over the entire film profile is
not really necessary, provided the determinacy of the profile is
ensured, and that the magnitude of the "flbw criterion" is determined.
The control over the film profile has to be effected through suitably
shaping the distribution of the film pressures, or the distribution
of the contact pressures that would arise at the same given load and
for no lubricant supply at all. Because the two pressure distribu-
tions cannot be made identical, and their distribution may over-
ridingly affect the control required, the deviations must in turn be
kept under control. It is shown how to accomplish this through
contouring and elastically designing the rubbing surfaces in such a
way that the distribution of the contact pressure is "straight flanked. "
Several simple problems illustrative of inverse theory are worked
out, and the relationship between the profile of flexible coatings,
the contour of the opposite, rigid, rubbing surface, and the defor-
mation characteristics of such coatings is assessed. Remarks are
made on certain more complicated inverse problems. F.R.L.
A65-23504
THIN FILM LUBRICATION.
D. Dowson (Leeds, University, Leeds, England).
IN: LUBRICATION AND WEAR, INTERNATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX. , JUNE 1963,
PROCEEDINGS. [A65-Z3501 13-15]
i%J_
A65-23505
Edited by D. Muster and B. Sternlicht.
Symposium supported by AEC, NASA, NSF, and Navy.
Berkeley, McGutchan Publishing Corp. , 1965, p. 215-281. 41 refs.
Discussion of the very thin but coherent oil films which occur
in an envisaged geometry of two cylinders in contact along a gener-
ator. in such contacts very high pressures are generated within
the thin film of lubricant which separates the solid components, and
the thin film is distinguished from the classical hydrodynamic
lubrication problem by (1) the influence of pressure upon lubricant
viscosity, and (Z) the effect of elastic distortion of the bounding
solids. When the bounding solids deform elastically under high
contact pressures the shape of the oil film is changed. This in turn
modifies the distribution of pressure, and the subject is complex
since solutions must simultaneously satisfy the basic equations of
lubrication and elasticity. It is considered that the most important
question in thin film lubrication is the prediction of film thickness
in highly loaded elastic contacts. F. R, L.
A65-23505
BOUNDARY LUBRICATION.
D. Godfrey ( California Research Corp. , Richmond, Calif. ).
IN: LUBRICATION AND WEAR, INTER.NATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX., JUNE 1963,
PROCEEDINGS. [A65-23501 13-15]
Edited by D. Muster and B. Sternlioht,
Symposium supported by AEC, NASA, NSF, and Navy.
Berkeley, McOutchan Publishing Corp., 1965, p. 283-306. 18 refs.
Discussion of the formation of films and their effects in a
sliding mechanism, with exact definition of common terms, The
various degrees of boundary lubrication are related to the physical
properties of the films. Among the common terms, film strength
is considered the most descriptive because films provide lubrica-
tion and because to be effective they must possess the strength to
resist penetration by an asperity. Physically adsorbed films,
films of adsorbed polar molecules, and films bonded to surfaces by
chemical reactions are discussed in detail, with examples from
research and practice. The film-forming mechanism is treated
separately. Interracial material, or films that affect boundary
lubrication in an oil system are described, beginning with physically
adsorbed films with the least film strength, followed by chemisorbed
films with moderate film strength, and chemical reaction films
with the greatest film strength. It is shown that, generally, film
strength in boundary lubrication is determined by the melting point
of the film. F.R.L.
A65,-23509
FRICTION AND WEAR.
D. Tabor (Cambridge, University, Cambridge, England).
IN: LUBRICATION AND WEAR, INTERNATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX. , JUNE 1963.
PROCEEDINGS. [A65-23501 13-15]
Edited by D. Muster and B. Sternlicht.
Symposium supported by AEC, NASA, NSF, and Navy.
Berkeley, McGutchan Publishing Corp., 1965, p. 701-761.
Discussion of some of the basic ideal on friction and wear.
Sliding friction is considered to be mainly due to adhesion which
occurs over the region of real contact. A smaller part of the friction
arises from the deformation of the surfaces. It is shown that these
processes can explain most of the phenomena observed in the sl/ding
friction of metals and nonmetals, in rolling friction, and in the
wear of rubbing surfaces. Some of the more recent methods that
have been developed for studying the topography of a surface, its
structure, and chemical composition, such as electron microscopy,
are discussed. The effect of asperities in determining the true area
of contact is examined for metals and nonmetals, followed by re-
view of the laws of friction and methods of measuring it. The mech-
anism of metallic friction, the friction and adhesion of clean metals,
the friction of brittle solids and polymers, the surface temperature
of sliding solids, rolhng friction and deformation losses, and the
mechanisms of wear are given detailed attention. F.R.L.
A65-23512
LUBRICATION IN THE ENVIRONk£ENT OF SPACE.
Paul Lewis (Mechanical Technology, Inc. , Latham, N. Y. ).
IN: LUBRICATION AND WEAR, INTER-NATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX. , JUNE 1965,
PROCEEDINGS. [A65-23501 13-15 ]
Edited by D. Muster and B. Sternlicht.
Symposium supported by AEC, NASA, NSF0 and Navy.
Berkeley, McGutchan Publishing Corp. , 1965, p. 905-939. 17 refs.
Results of an experimental program to investigate lubrication
problems, and tO aid in selecting lubricants for devices and equip-
ment which must operate in the environment of space, with citations
of the work of other investigators. Those effects of th= environment
which would affect hearing system performance are examined in
detail. Laboratory simulation /or evaporation and for dry materials
is discussed, and an evaluatio_ of fluid lubricants (oils and greases)
is made. The test apparatus, designed to provide (1) pressures Of
10 .5 mm Hg, (Z) a condensing surface which views the evaporating
sample, and (3) a means for agitation to prevent stratification and
thermal gradients is described. Various tests carried out on liquid
lubricants of different classes, and on different classes of greases
are discussed. The use of solid lubricants is considered. Their
important properties and operating parameters are reviewed, and
some test results are presented. F.R.L.
A65-23513
HIGH- TEMPERAT URE LUBRICATION.
Marshan B. Peterson (Mechanical Technology, Inc. , Latham,
N.Y.).
IN: LUBRICATION AND WEAR, INTER-NATIONAL SYMPOSIUM,
UNIVERSITY OF HOUSTON, HOUSTON, TEX., JUNE 1963,
PROCEEDINGS. [A65-23501 13-15]
Edited by D. Muster and B. Sternlicht.
Symposium supported by AEC, NASA, NSF, and Navy.
Berkeley, McGutchan Publishing Corp., 1965, p. 941-974. 67 refs.
Investigation of high-temperature lubrication, considered tO
be lubrication at temperatures above which present synthetic
lubricants cannot be used (above =700°F). Primary emphasis is
placed on the materials and lubricants which are available, and
literature is cited to point out the approaches which have been used
in high-temperature lubrication. The subject is discussed with
reference to the dry sliding characteristics of the materials them-
selves, and various material combinations under various conditions
are examined. SoLid lubricants receive detailed attention, and the
characteristics of various materials (e. g.. graphite, and certain
sulfides and oxides) are reviewed. The means which have been
devised for practical use of solid lubricants are (1) solid films,
(2) gas reaction films, (3) filled reservoirs_ (4) stick lubrication,
and (5) gas-solid circulation. Glass lubricants, Liquid metal
lubricants, and lubrication with gas are considered. F.R.L.
A65.2353| =
THE EFFECT OF CORROSION ON THE PERFORMANCE OF
THIN-FILM CAPACITORS WITH SILICON OXIDE AND ALUMINUIV.
OXIDE DIELECTRIC [DER EINFLUSS DER KORROSION AUF DIE
zUVERLAESSIGKEIT VON DONNSCHICHTKONDENSATOREN MIT
SILIZIUMOXYD UND ALUMINIUMOXYD DIELEKTRIKA].
Andr6s Csanady, Tam_s Strausz. and Gybrgy Wollitzer
(Forschungsinstitut f{ir die nachrichtentechnische industrie,
Budapest, Hungary).
IN: RELIABILITY IN ELECTRONICS [ZUVERLASSIGKEIT IN DER
ELEKTRONIK], PROCEEDINGS OF THE WLSSENSCHAFTLICHER
VEREIN FUR NACHRICHTENTECHNIK, UNGARISCHE AKA.DEMIE
DER WISSENSCHAFTEN, ABTEILUNG F0R TECHNISCHE WIS-
eEN$CHAFTEN, AND REGIERUNGSA.MT F_2R TECHNISCHE
ENTWICKLUNG, SYMPOSIUM, BUDAPEST, HUNGARY, OCTOBER
27-29, 1964. VOLUME i, SECTION A. [A65-23537 13-09]
Budapest, Haus der Technik, 1964. 12 p. 5 refs, in German.
A discussion of the factors affecting the performance and
reliability characteristics of thin-film capacitors. These factors
can be divided into three classes, namely, the metallic mounting,
the ability of the capacitor to recover from momentary peak volt-
ages, and the reliability factor of the terminals, Aluminum has
proved to be the most eultable material for the mountings, as it is
easily applied by vaporization techniques, but the zone where this
aluminum is joined to the silver terminals is the region where
108
intermetallic corrosion occurs, in many cases rendering the
capacitor useless. Experiments have proven that this corrosion
is caused by moisture, which can be avoided by not using the cus-
tomary silvering mixture which contains the impurities which give
rise to the corrosion. Virtually corrosion-free capacitors were
obtained by using a special silvering preparation, inverting the
normal order of vaporizing the aluminum onto the silver, and sub-
jecting the glass substrate plates to a special technique. D.P.F.
A65-23565 =
INVESTIGATION OF THE ANTIFRICTION PROPERTIES OF SOLIDS
AT HIGH TEMPERATURE IN VACUUM AND IN SOME GASEOUS
MEDIA [ISSLEDOVANLE ANT_FRIKTSIONNYI(}I SVOISTV TVERDYI_I
TEL PRI VYSOKIIU-I TEMPERATURAIq-I V VAKUUME I NEKO-
TORYIGi GAZOVYKH SREDAIG.I].
A. P. Semenov and V. V. Posdniakov (Goeudars_vennyi Nauchno-
Issledovatel'skii Institut l_%shinovedeniia, USSR).
Akademna NauK _oB., Duki_j, .,?,:.'_-O, Fe_ I, Iq65. D. 811-814.
In Russian.
Investigation of friction and adhesion (at a 5-kg total load and
0. g-ms/sin sliding rate) of graphite materials, Cr, Ti, 5/0, W,
and Nb carbides, and some borides and oxides at temperatures to
ZO00°C in vacuum and argon, helium, and nitrogen media. An
experimental high-frequency (10 -4 to 10 -5 mm Ha) vacuum oven is
developed which permits the investigation of (I) friction in isothermic
conditions and at rising and failing temperatures, (2) adhesion and
mechanical properties, and (3) sintering and chemical contact inter-
action of samples. The procedure is described, and the results
are discussed. V.Z.
A6S-23826 =
A WEDGE-FLOW APPROACH TO LUBRICATION THEORY.
W. E. Langlois (International Business Machines Corp. , San Jose',
Calif. ).
Quarterly of Applied Mathematics, vol. Z3, Apr. 1965. p. 39-46.
Contract No. Nonr-3448(00).
Discussion of a theory of fluid-film lubrication developed from
an assumption of local wedge-flow, rather than local parallel-
channel flow. This leads to a generalization of the Reynolds lubri-
cation equation governing the pressure. A refinement of the lubrica-
tion theory does not necessarily follow: unlike the parallel-channel
case, the stress field may differ significantly from an isotropic
pressure, so that imposing ambient conditions on the bearing pe-
riphery does not always yield boundary conditions for the pressure
equation. It is noted thst, if the bearing slope differs appreciably
from zero only in the film interior, consistent boundary conditions
are once more available. (Author) M.M.
A65-23936 :_
EFFECT OF COLD WORKING ON STRESS-CORROSION CRACKING
OF STAINLESS STEEL.
Tatsuo Maekawa, Masaru Kagawa, and Nobuwo Nakajima (Miteubishi
Atomic Power Industries. Inc.. Engineering and Research
Laboratory, Saitama, Japan).
(Japan institute of Meta!s, Journal, vol. 27, 1963, p. 548. )
Japan Institute of Metals, Transactions, vol. 5, Oct. 1964, p. 219-
224. 9 refs. Translation.
Investigation of the effect of cold working on the sensitivity of
severalaustenitic stainless steels of AISI Type 304 and 304Lto stress-
corrosion cracking in a high-temperature NaC1 solution (300°C,
500 ppm CI'), and in a boiling 42% MgCI 2 solution. It was found
that (1) the carbon content and heat treatment before cold working
do not appreciably affect the sensitivity of stainless steel to stress-
corrosion cracking in the high-temperature NaC1 solution and (2)
the degree of cold working does not seem to have a direct relation
to the sensitivity of stainless steel to stress-corrosion cracking in
the high-temperature NaC1 solution and in the boiling 42% MgCI Z
solution. However, the ferrite transformed from the austenite by'
cold working significantly decreases the sensitivity of stainless
steel to stress-corrosion cracking in both solutions.
(Author) D.H.
A65-24248
A65-24115 #
FUNDAMENTAL STUDY OF A GOLD PLATING AND DRY FILM
LUBRICANT SYSTEM FOR LONG LIFE SLIDING ELECTRIC
CONTACTS.
L. P. Solos (Amphenol-Borg Electronics Corp. , Broadview, Ill. ).
IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE,
DAYTON, OHIO, MAY Lt-13, 1964, PROCEEDINGS. [A65-24101
13-09]
Conference sponsored by the Professional Group on Aerospace and
Navigational Electronics, Dayton Section of the Institute of Electrical
and Electronics Engineers, and American institute of Aeronautics
and Astronautics.
Dayton, Institute of Electrical and Electronics Engineers, Dayton
Section. 1964, p. iI7-lZ3.
Investigation of the design factors associated with sliding-
contact friction and wear. Various contact design principles are
reviewed and are used to develop a functional model to simulate the
half-million repetitive cycles of contact llfe and other requirements
for the sliding contact of a coaxial microwave cavity line. An acid
gold plating over a rhodium plating, coated with a thin Teflon
lubricant l_[m. ls found to put.coo _^ccp:icna[ ,,,e_ p_porties for
extensive cycling. The mechanisms affecting dynamic contact
resistance (or noise) are discussed. P.K.
A65-24242
DEVELOPMENTS IN'HIGH-TEMPERATURE ULTRAHIGH-
VACUUM FRICTION STUDIES.
L. G. Kellogg (North American Aviation, Inc. , Atomics Interna-
tional Div. , Canoga Park, Calif. ).
American Society of Lubrication Engineers, Annual Meeting, 20th,
Detroit, Mich., Ma}, 4-7, 1965, Pre_rint 65AM 6At- 11 p. 13refs.
Members, $0.60; nonmembers, $I. 20.
Review of .t,,d_.. on the bearing compatibility of various mate-
rials for aerospace nuclear reactors. A total of 67 pairs of mate-
rials were tested in eliding couple at pressures down to 10 "9 torr
and temperatures up to 1300°F. The material combinations covered
were metal-metal, both with and without dry lubricant; metal-carbon;
ceramic-ceramic, both with and without dry lubricant; metal-
ceramic; and ceramic-carbon pairs. Data are presented which il-
lustrate the effects of vacuum on sliding friction and on surface
film formation. The results indicate that carbon graphites and
Na2SiO 3 bonded dry-film lubricants provide relatively low friction
when coupled with AI20 3 (flame-sprayed) surfaces. P.K.
A65-24245
NEW SOLID LUBRICANTS - PREPARATIOI_, PROPERTIES AND
POTENTIALS.
D. J. Boes (Westinghouse Electric Corp., Research Laboratory,
Pittsburgh, Pa. ).
American Society of Lubrication Engineers, Annual Meeting, Z0th,
Detroit, Mich., May 4-7, 1965, Preprint 65Ah4 5C3. 26 p. llrefs.
Members, $0.60; nonmembers, $1. Z0.
Review of studies on the physical and chemical properties of a
group of layer-lattice compound.s similar in crystal structure to
lvioS Z and graphite and suitable for use as aerospace solid lubricants.
The compounds treated are the dichalcogenides (disulfides, disele-
nidee, and ditellurides) of the Group V-B and VI-B metals molyb-
denum, tungsten, niobium, and tantalum. The friction characteris-
tics, volume resistivity, thermal and oxidative stability, radiation
resistance, and combined cryogenic and high vacuum capabilities
of these lubricants are evaluated. It is found that the combined
lubrioity, electrical conductivity, radiation resistance and high-
vacuum capability exhibited by these compounds make them at-
tractive candidates for aerospace solid lubricants. The priznary
limitation is the restriction of 40[_-450°C that must be placed on
their use in oxidizing atmospheres. P.K.
A65-24248
THE EFFECTS OF REACTOR RADIATION ON THREE HIGH-
TEMPERATURE SOLID-FILM LUBRICANTS.
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A65-24249
R. H. McDaniel (General Dynamics Corp. , Nuclear Aerospace
Research Facility. Fort Worth, rex. ).
American Societ), of Lubrication Engineers, Annual Meeting,
20th. Detroit, Mich. , May 4-7, 1965, Preprint 65A.M 5C4. 30 p.
]_ refs,
Members, $0. 60; nonmembers, $I. 20.
Contract No. AF 29(601)-6213.
Study of the effects of irradiation and temperature on the wear-
life characteristics of solid-film lubricants for aerospace applica-
tions. Lubricants studied were: (I) a PbS-MoS2-B20 3 combination
on steel and on nickel-base alloy substrates and (2) CaFz-oxide
frit end MoS2-graphite-sodium silicate formulations on nickel-base
substrates. Test specimens were irradiated with gamma rays and
neutrons from a thermal reactor and subjected to sliding-wear
tests at temperatures up to 1500°F. The data are analyzed through
the use of statistical procedures using Weibull plot_. P.K.
A65-24249
FLUOR/.DE SOLID LUBRICANTS FOR EXTREME TEMPERATURES
AND CORROSIVE ENVIRONMENTS.
Harold E. Sliney, Thomas N. Strom. and Gordon P. Allen ('NASA,
Lewis Research Center, Cleveland, Ohio).
American Society of Lubrication En$ineers. Annual Meetin 5, 20th,
Detroit, Mich. , May 4-7, 1965, Preprint 65A.M 5C5. 31 p. II refs.
Members, $0.60; nonmembers, $i. 20.
Review of studies on the chemical and thermal stability of
various fluoride solid lubricants under extreme environmental con-
ditions. Thermochemical considerations were used to select
chemically stable metal fluorides which would be capable of func-
tioning in aerospace environments, and the fluoride coatings chosen
were bonded to Ni-Cr alloys and tested. Measurements were made
on the friction, wear, and endurance properties of ceramic-bonded
calcium fluoride in air from 80 ° to 1900°F and in liquid sodium at
1000°F and on the lubricating properties of fused fluoride coatings
in hydrogen and air to 1500°F and in sodium at 1000°F. The results
demonstrate the suitability of fluoride coatings under these condi-
tions. P. K,
A65-242S0
LUBRICANT FILM THICKNESS AND WEAR IN ROLLING POINT
CONTACT.
T. E. Tallies, J, I. McCool, L. B. Sibley (SKF Industries, Inc. ,
Engineering and Research Center, King of Prussia, Pa. ), and
E. F. Brady (Pennsylvania Military College, Chester, Pa. ).
American Society of Lubrication Engineers, Annual Meeting,
20th, Detroit, Mich., May 4-7, 1965, Preprint 65AM 4A4. 45 p.
14 refs.
Members, $0.60; nonmembers, $1. Z0.
Contract No. NOw 61-0716-c.
Review of measurements on elastohydrodynamic effects in roll-
ing contact phenomena. Lubricant film thickness in the partial
elastohydrodynamic range was measured as a function of speed
in a rolling four-ball configuration for four mineral oils, two esters,
and a polyphenylester, covering a viscosity range of 8 to 360 cs.
FiLm thickness is shown to vary exponentially with speed. At the
point where a full elastohydrodynarnic fiLm is formed, the product
of viscosity and speed is constant for most lubricants. The wear
rate after run-in is found to equal the total area of asperity contact
multiplied by a constant which is a characteristic of the lubricant,
The compounded ester type lubricants are found to be best for wear
prevention. The size and shape of wear particles are studied, and
the results suggest they are shaped like platelets. P.K.
A65-24252
ON THE DETERMINATION OF FRICTION FORCES IN TURBULENT
LUBRICATION.
V. N. Conetantinescu (Rumanian Academy, Institute of Applied
Mechanics. Hydrodynamic l-_brication Laboratory; Bucharest,
Polytechnic Institute, Bucharest. Rumania) and S. Galetuse
(Bucharest, Polytechnic Institute, Bucharest, Rumania).
American Society Of Lubrication Engineers, Annual Meeting, 20th,
Detroit, Mich. , May 4-7, 1965, Preprint 65A_/I 3AI. 31 p. 12 refs.
Members, $0. 60; nonmembers, $I. 20.
Analysis, using the mixing-length hypothesis, of the friction
forces in turbulent lubricating films. The friction stresses on the
two lubricated surfaces in contact and their dependence on Reynolds
number and on pressure distribution ar_ studied. Formulas are
obtained for the friction stresses which are valid for small and
moderate variations of the film thickness and are applied to calculate
friction forces and torques in journal bearings and slider bearings.
P.K.
A65-24256
A REFINED SOLUTION TO THE THERMAL-ELASTOHYDRO-
DYNAMIC LUBRICATION OF ROLLING AND 5LIDING CYLIN-
DE RS.
H. S. Cheng (Mechanical Technology, Inc.. Latham, N.Y.).
American Society of Lubrication Engineers, Annual Meeting,
20th, Detroit, Mich., May 4-7, 1965. Preprint 65A2vi 4AZ. 34 p.
18 refs.
Members, $0. 60; nonmembers, $I. Z0.
Navy- supported research.
Extension, through a more rigorous analysis, of a recent
theoretical study by Cheng and Sternlicht of the thermal-elasto-
hydrodynamic lubrlcation of roiling and sliding cylinders. The
previous work is extended by (1) removing the assumption of a
mean viscosity across the thickness of the lubricating film, (2)
using a two-dimensional finite-difference approach to calculate the
temperature field in the film, (3) replacing the exponential relation
between the denslty and the pressure by a more realistic empirical
.function, and (4) calculating the rolling and sliding friction forces.
The results show that temperature has a moderate effect on the
shape of the pressure and film profile, but has very little effect on
the magnitude of the film thickness in the contact zone. The
frictional force, however, is strongly influenced by the temperature
rise in the film. The results are compared with experimental
measurements, P. K,
A65-24258
INFLUENCE OF SURFACE ROUGHNESS ON BOUNDARY FRICTION,
Yukio Miyakawa (National Aerospace Laboratory. Tokyo, Japan).
A.rnerican Society of IJabrication Engineers, Annual Meeting, 20th,
Detroit, Mich.. May 4-7, 1965, Preprint 65AM 6AZ. 9 p. 7 refs.
Members, $0.60; nonmembers. $1. 20.
Experimental study, for various loads, speeds, and lubricants,
of the effect of surface roughness on boundary friction. Hardened
steel surfaces, polished with wet chromic oxide and with various
grades of emery paper and lubricated with various mixtures of a
highly refined spindle oil and oleic acid, were used. It is found
that the friction when sliding parallel to the direction of polishing is
greater than that when sliding perpendicular to this direction. The
degree of roughness has little influence on the friction, except for
extremely small or large degrees of roughness, The effective
lubricatlon occurs as a result of the interruption by the surface
roughness of contact. Therefore, the most effective lubrication
takes place when the sliding surface is perpendicular to the direction
of polishing and the surface has an appropriate degree of roughness.
The effects of surface roughness on friction-load and friction-speed
characteristics are also considered. P.K.
A65-25442 =
CONTACT TEMPERATURES IN ROLLING/SLIDING SURFACES.
A. Cameron (London, University, Imperial College of Science and
Technology, Dept. of Mechanical Engineering, London, England),
A. N. Gordon, and G. T. Symm (London, University Imperial
College of Science and Technology, Dept. of Mathematics, London,
England).
Royal Society (Londonl, Proceedings, Series A, vol. 286, May
35, 1965, p. 45-61. 6 refs.
Discussion of three related but separate problems concerning
the surface temperatures of frictional contacts. The first part
considers the surface temperatures of two rolling/sliding contacts
when the condition is imposed that there must be no temperature
discontinuity over the contact zone, for a range of surface speeds
such that V1/V 2 varies between + 1 and -1. The second part studies
the surface temperatures when a rectangular heat source moves
over the surfaces at various speeds. As the speeds increase the
asymptotic expression for the temperature becomes more accurate.
The third section considers the way the surface temperatures build
up when (1) the contact is repeated, and (2) heat is convected from
the free surface. (Author) D. P. F.
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A65-25479 =
HYDRODYNAMICS OF A NONISOTHERMAL LUBRICATING FILM
[K GIDRODINAMIKE NEIZOTERMICHESKOGO SMAZOCHNOGO
SLOIA].
M, E, Podol' skli.
Akademiia Nauk SSSR, Izvestiia, Mekhanika, Mar.-Apr. 1965,
p. 26-3Z. 6 refs. In Russian.
Discussion of the thermal boundary conditions for parallel-
surface thrust bearmgs, Approximate integration of the hydro-
d x-narnic and energy-balance equations for a fi]/-nof const&nt thick-
ness leads to a solution which,shows that variation of viscosity
with temperature results in the onset of negative pressures in the
film, This finding does not agree with the results obtained by
Zienkiewicz and by Cameron. V. P,
A65-25497
A FIVE-POINT PROGRAM DESIGNED TO ELIMINATE CONTAMINA-
TION AND CORROSION OF FUEL TANKS ON AIRCRAFT USING JET
TURBINE FUEL,
Wilburn A, Boggs (Lockheed A:rcraft Corp. , Loclcheect-Oeorg,a _,o. ,
Marietta, Ga. ).
LN: SOCIETY OF AUTOMOTIVE ENGINEERS, BUSINESS AIRCRAFT
CONFERENCE, WICHITA, KAN., MAY 6-8, 1965, PROCEEDINGS,
[A65-25495 15-02]
New York, Society of Automotive Engineers, 1965, p. 11-18. 13 refs.
General discussion of the problems resulting from the introduc-
tion of contaminated jet turbine fuel into integral fuel tanks, with
presentation of a five-point program designed to eliminate the con-
lamination problem. The frequency of contamination and the serious-
ness of the problemhavegreatlyincreased. Contributing factors are
the increase in volume of fuel handled and changes brought about by
bulk handling, the difference in physical characteristics of the fuel,
the proliferation of microbiological growth in '%rater bottoms, " and
failure of industry fully to understand the importance of the problem.
_n_ fiv_-_icAZ program cc.n_ist._ of {!) continuous _eavenging of free
wa_er from storage tanks; (2} use of a suitable fuel biocide; (3)
adoption of an improved finish system for aircraft tanks which is
resistant to contaminated fuel; (4) use of a water-sensitive portable
filter system as a final filter when receiving fuel from an uncontrolled
source; and (5) regular inspection of the integral fuel tanks, with
additional inspections after refuelling from uncontrolled sources.
F. R.. L.
A65-25505
ADDITIONAL DESIGN PERFORMANCE AND GROWTH POTENTIAL
THROUGH THE USE OF A SYNTHETIC LUBRICANT.
Reginald 5. Shearer (Lehigh Chemical Co. , Chestertoven, Md, ).
IN: SOCIETY OF AUTOMOTIVE ENGINEERS, BUSINESS AIRCRAFT
CONFERENCE, WICHITA, KAN., MAY 6-8, 1965, PROCEEDINGS.
[A65-25495 i5-02]
New York, Society of Automotive Engineers, 1965, p. 110-114.
Discussion of improvements in service performance permitted
by synthelic lubricants, compounded organic esters. Cooperation is
needed from all segments of the aircraft industry, including the
lubricant manufacturer, to achieve the maximum in aircraft design
and utilization. It is considered that utilization of synthetic lubricants
will make it possible to eliminate the oil cooler (thus permitting
weight and cost savings) and to increase engine compression ratio
for better po_ver-to-wexght ratio. F.R.L.
A65-25545 =
INVESTIGATION OF A METHOD OF COMPENSATING FOR THE
FRICTION IN THE SHAFT BEARINGS OF INSTRUMENTS [ISSLE-
DOVAaNIE ODNOGO METODA KOMPENSATSI/ TRENIIA V OPORAKH
VALOV PRIBOROV].
B. A. Kornashinskii.
Priborostroenie, vol. 8, no. 2, 1965. p. 107-112. In Russian.
Investigation of a method of reducing mechanical losses due to
friction by means of "forced" motion of the outer races of a ball
bearing. The races of the first and second bearing moved in
opposite direction at an angular velocity much higher than that of
the axle. The test stand used in the experiments is described, and
the effectiveness of the method is assessed for several modes of
forced motion and various angular velocities. The method is found
to yield the best results in the case of dry friction and "pullout"
friction on starting the axle. V.P.
A65-26059
&65-25642
TFE-LUBRICATED PHENOLICS.
David P. Willis, Jr. (Whitford Chemical Corp. , Malvern, Pa. ),
Machine Design, voL 57, May g7, 1965, p. 130-137.
General discussion of modified phenolic molding compounds
containing polytetrafluoroethylene (TFE) and a description of test
data which indicate advantageous applications for such compounds.
Velocities of up to 1200 rpm are tolerable; there is an optimum sur-
face smoothness for film formation and hence minimum wear rates;
proper break-in lubrication appreciably affects bear_g life. The
factors affecting bearing design are discussed, and the comparative
properties of several bearing materials are summarized in tables.
TFE-lubricated phenolic bearings can operate in temperature
ranges from 350 to -40°F. The coefficient of friction decreases
as the load increases, up to about 10,000 psi. Advantages to be
derived from the use of such TFE-lubricated resins include lack of
contaminating lubricant, "squeakless" dry operation, permanent
internal lubrication, high heat capability, light weight, dimensional
stability, low wear. and excellent frlctionai properties. D.P.F.
A65-25644
GRAPHICAL METHOD FOR FINDING OPTIlviUM BEARING SPAN
FOR OVERHUNG SHAFTS.
T. Terman and J. G. Bollinger (Wisconsin, University, Madison,
Wis. ).
Machine Design, vol. 37, May Z7, 1965, p. 159-162.
Description of a tabular technique for optimizing the bearing
span with respect to reducing shaft bending and bearing deflection
to aminimum. The designapproach may involve three fundamental
situations: (!) a preliminary design of a shaft may be completed in
which the selection of dimensions and bearings is based on boundary
conditions, and in this case redesign optimization can proceed; or
(2) a design may be synthesized by Ixrst choosing the proportional
distribution of the cross-sectional variation between bearlngs; or
(3) for a fixed span, bearing stiffnesses or shaft diameters may be
altered until the given bearing span is optimum. The strain-energy
method which is described and illustrated by graphs differs from
the usual method in which weighted average moment of inertia is
used for finding optimum bearing span. The use of elastic strain-
energy principles to find the bending deflection of a nonuniform
shaft takes into account the actual cross-section distribution. The
displacement at the load caused by deflection at the bearings is the
same as that determined for a uniform shaft, but the expression
for the bending deflection is different. D.P.F.
A65-25992
FLEXURE-PIVOT BEARINGS. I - SPRING RATE, BEARING
TYPES, SINGLE-STRIP DESIGN.
Warren D. Weinstein (Sperry Rand Corp. , Sperry Gyroscope Co. ,
Inertial Div. , Great Neck, N. Y. ).
Machine Design, vol. 37, June i0, 1965, p. 150-157.
Examination of types of flexure-pivot bearings, their spring
rate, and the design of single-strip bearings. Bearings of this
type are made of one or more strips of an elastic material rigidly
attached to two moving parts. The pivot-bearing assembly constrains
one part to move in a particular manner with respect to the other.
Inherent advantages of such bearings include low cast, no static
friction, low hysteresis, and no lubricant requirement. They are
rigid about the nonsensitive axis and the spring rate about the sen-
sitive axis can be controlled. Their main disadvantage is their
inability to provide large angles of rotation between the parts they
connect. Flexure-pivot bearings can be designed quickly by means
of dimensionless curves once the major bearing parameters have
been specified. These include: (I) spring rate or torsional gradient,
(2) size, (3) environment, (4) angular motion required, and (5)
loading. F.R.L.
A65-26059
ESTIMATING CYCLICAL LIFE FOR EQUIPMENT EXPERIENCING
ONLY WEAROUT FA/LURES.
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A65-26089
J. E. Comer (Gulton Industries, Inc. , Engineered Magnetics Div. ,
Hawthorne, Calif. ).
IN: ACTIVE RELIABILITY; ANNUAL WEST COAST RELIABILITY
SYMPOSIUM, 6TH, UNIVERSITY OF CALIFORNIA, LOS ANGELES,
CALIF., FEBRUARY 20, 1985. _A55-26051 15-15]
Symposium sponsored by the Reliability Div. of the Los Angeles
Section, American Society for Quality Control, and the College of
Engineering and University Extension, University of California.
North Hollywood, Western Periodicals Co., 1965, p. 133-146.
Calculation of an approximate lifetime requirement to serve as
a guide for arranging a program of reliability testing for any
individual part failing primarily by wearout. It is assumed on the
basis of experience that the distribution of the failure rate about the
wearout point is Gaussian, and that the effect of random failures is
negligsble. Formulas are developed which make it possible to
calculate minimum average lifeti,=,e_. F.R.L.
A65.26089 =
ON THE POSSIBILITY OF REALIZING A NONHOLONOMIC
CONSTRAINT BY MEANS OF VISCOUS FRICTION FORCES.
N. A. Fufaev.
(Prikladnaia Matematika i Mekhanika, vol. Z8, May-June 1964,
p. 513-515. }
PIvIM - Journal of Applied Mathematics and Mechanics, vol. 28,
no. 3, 1964, p. 630-63Z. Translation.
Analysis using Chaplygin's sledge to show that nonholonomic
coupling can be achieved by means of viscous-friction forces in
the limiting case where the coefficient of viscous friction is equal
to infinlty. The results refute Caratheodory's conclusion of the
impossibility of such a realization.
A6S-26262
EFFECTS OF THE SPACE VACUUM ON METALS.
L. J. Bonis (I/ikon Corp. , Natick, Mass. ).
Space/Aeronautics, vol, 43, ,;one 1965, p. 76, 78, 80, 82, 84.
Consideration of some of the special factors that determine the
characteristics of a metal in the space vacuum. The absence of
adsorbed gases on the surface of a metal is seen to make the metal
less vulnerable _o crack propagation. Successful simulation of
vacuum effects on metals is said to require the use of ultrahigh
vacuum simulators capable of ultimate pressures as low as 10 -12
torr. For pressures not lower than 10 .6 to 10 -7 torr the experi-
mental data on evaporation and sublimation are said to be in good
agree_nent with the Langmuir equation. The absence of boundary
layers on a vehicle moving through outer space is shown to lead
to the phenomenon of sputtering. The special lubrication require-
ments imposed by the space vacuum are pointed out. Molybdenum
disulfide, tungsten disulfide, and soft metals such as gold are said
to have given good results as space lubricants. Certain common
elastomers are also said to be stable in high vacuums. A.B.K.
A65-26487
STRESS RELIEVING TITANIUM ALLOY WELDMENTS IN
VACUUM.
Herschel R. Green, Jr. (North American Aviation, Inc. ,
Columbus Div., Columbus, Ohio).
Metal Progress, vol. 87, Ape. 1965. p. 72-75.
Description of the welding and heat-treatment cycle required
for forming certain wing sections Of the A-5 Vigilante out of an
alpha-titanium alloy. It is shown that, in order to prevent contami-
nation by halogens and other impurities, welded parts made of this
alloy must be stress-relieved in vacuum. The furnaces used for
this operation are described, as well as cerl;ain problems which
arose when they were first put into operation. A.B.K.
A65-26490
WEAR AND FRICTION OF SOLID SURFACES.
William A. Glaeser (Battelle Memorial Institute, Columbus,
Ohio).
Metal Progress, vol. 87, Apr. 1965, p. 146. 148, IS0, 15Z, 154,
156, 158,
Review of reports given at the 1964 ASME-ASLE International
Lubrication Conference, The reports presented deal with: the
influence Of crystal-lattice structure on wear and friction phenomena;
the effects of penetration hardness, elastic modulus, and work-
hardening characteristics on resistance to abrasive wear; the im-
portance of surface effects - such as adsorption, true area of
contact, and thin-film lubrication - in boundary lubrication; wear
and frictional behavior of various metal alloys in liquid sodium;
solid lubricants which form thin films when rubbed on metal sur-
faces; and materials for hlgh-temperature bearings. A number
of theories of lubrication mechanisms are presented, along with
evaluations of effects of rolling contact fatigue on ceramics and
cermets. A.B.K.
A65-26503 _
INITIAL PHASES OF DAMAGE TO TEST SPECIMENS IN A
CAVITATING VENTURI.
F. G. Hammitt, L, L. Barinka, M. J, Robinson, R. D, Pehlke,
and C. A, Siebert (Michigan, Un/versity, Nuclear Engineering
Dept. , Laboratory for Fluid Flow and Heat TranspOrt Phenomena,
Ann Arbor, Mich. ).
IAmerican Societ), of Mechanical Engineers. Winter Annual Meeting,
New York, N,Y., Nov. 29-Dec. 4, 1964_ Paper 64- WA/FE-2.)
ASME, Transactions Series D - _ournal of Basic Engineering.
voh 87, June 1965. p. 453-463; DiscuSsiOn, J. Z. Lichtrnan
(U.S. Naval Applied Science Laboratory, Brooklyn, N. Y. ),
p. 463; Authors' Closure, p. 463, 464. 12 refs.
Research supported by United Aircraft Corp. and NASA.
Pictorially illustrated discussion of the detailed characteristics
of pitting in the early phases of cavitation damage incurred by test
specimens inserted into the diffusing portion of a cavitating venturi.
The characteristics are discussed in terms of the degree of cavita-
tion, fluid, material, duration, and velocity effects. Quantitative
damage results are presented from these tests for mercury and
water as test fluids and for a variety of test materials. Various
possible damage correlating parameters are discussed and examined.
(Author) D, H.
A65.265_ #
THE INFLUENCE OF OIL FILM ON KINETOSTATIC CONTACT
STRESSES [WP_LYW WAR.STWY OLEJU NA KINETOSTATYCZNE
NAPR_ ZENIA KONTAKTOWE].
$aeek Stupnicki.
Archiwum Budowy Masz),n, vol. 12, no. I, 1965, p. 47-66. 15 rein.
In Polish.
Theoretical and experimental investigation aimed at determin-
ing whether the equations in the theory of elasticity for cylinders
in dry contact may be used tO describe the pressure distribution
at the contact points of ball and roller bearings in the presence of
a lubricating film. The effect of the film is studied by photoelastic
techniques, using plaetic and glass models at pressures of 400 and
3000 kg/cm 2, respectively. Using the ieochromatic curves, the
pressure distribution at the contact s%lrface of two cylinders is
calculated on a computer by the method of'characteristics. The
results of the investigation indicate that the lubricating film be-
tween two cylinders hat the effect of decreasing by about Z0% the
values for the contact stresses obtained from the Hertz equations.
Thie effect increasee in proportion to the initial vi|cosity of the
film. The effect of the film on the contact stresses is influenced
only by rolling rates up to 6 m/sec; at roiling rates higher than
0 m/see, the effect remains constant. V.P.
A65-26568
INSTITUTION OF MECHANICAL ENGINEERS. LUBRICATION
AND WEAR CONVENTION, 3RD, LONDON, ENGLAND, MAY ZY-
zg. 1965.
London, institution of Mechanical Engineers. [965. el3 p
$9.1o.
CONTENTS:
CONTACT STRESSES IN FLAT ELLIPTICAL CONTACT
SURFACES WHICH SUPPORT RADIAL AND SHEARING FORCES
DURING ROLLING. D. J. Hainee (Bristol, University, Bristol,
England). p. l-I; _, l0 refs. [See A65-26569 16-15]
EFFECT OF LUBRICANTS ON THE FATIGUE OF STEEL
AND OTHER METALS. G. D, Gatvin and H. Naylor (Shell
Research, Lid,, Chester. England), p. Z3-37. 19 refs. [See
A65-26570 16-15]
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ROLE OF WEAR DEBRIS IN THE WEAR CHARACTERISTICS
OF A ROLLING ELEMENT SUBJECTED TO TANGENTIAL
SURFACE TRACTIONS. S. N. Oiolmas and J. Hailing (Liverpool,
University, Liverpool, England), p, 107-IL5. lZ refe. [See A65-
26571 16-15]
EFFECT OF GEOIV_ETRIC CONFORMITY BETWEEN ROLLING
BODIES ON THE SLIP AND WEAR LN THE CONTACT REGION.
B. G. Brothers and I. Halilng (Liverpool, University, Liverpool,
EngLand), p. 203-2L3. [2 refs. [See A65-26572 16-L5]
A65-26570
EFFECT OF LUBRICANTS ON THE FATIGUE OF STEEL AND
OTHER METALS,
G. D. Galvin and H. Naylor (Shell Research, Ltd., Thornton
Research Centre, Chester, England).
LN: LNST!TUTION OF _,A_','_A'/'4T,"tAL _NC.INEERS. LUBRICATION
AND WEAR CONVENTION, 3RD, LONDON, ENGLAND, MAY Z7-
29, 1965. [A65-26568 16-15]
London, Institution of Mechanical Engineers, 1965, p. 23-37,
L9 refe.
Employment of a simple rotating cantilever fatigue rig in
tests (i) to see if Lubricants have any effects on the fatigue lives
of steel and other metals, (2) to investigate the nature of Any
effects found, and (3) to advance the general knowledge concerning
the effect of noncorrosive environments on the fatigue Of metals.
It has been shown that mineral otis, synthetic lubricants, and
additives used in lubricants can indeed affect the fatigue.lives of
steel and other reactive metals; at stresses above the fatigue
limits, Large effects are observed. Specimen Lives may be only
L0 tO 20_0 Of t_ose found in MWO (medicinal white oil, .t solvent-
refined oil lublequently treated with oleum to remove polar and
aromatic materials), but in most fluids Lives are at feast as ion E
as those measured in tests carried out in air. The largest
reduction in fatigue Limit was about 13%. The effect which the
apparently noncorrosive fluids have is either to accelerate the
propagation of fatigue cracks initiated by repeated stressing but
to play no part in the initiation of fatigue crahke, or to accelerate
both the initiation and propagation of fatigue cracks. In both crack
initiation and crack propagation the fluid must be capable of
reacting chemically with the metal specimens or with the oxide
layer on the specimen. Chemically unreactive metals such as
gold and platinum are unaffected by such fluids and this suggests
that if a suitable hard unreactive plating were found it might
alleviate pitting in situations where the lubricant was thought to
be having a deleterious effect. W.M, R.
A65-26571
ROLE OF WEAR DEBRIS IN THE WEAR CHARACTERISTICS OF
A ROLLING ELEMENT SUBJECTED TO TANGENTIAL SURFACE
TRACTIONS.
S. N. Giolmas and I. Hailing (Liverpool, University, Dept. of
Mechanical Engineering, Liverpool, England).
IN: INSTITUTION OF MECHANICAL ENGINEERS, LUBRICATION
AND WEAR CONVENTION, 3RD, LONDON, ENGLAND, .%lAY Z7-
29, 1965. [A65-26568 16-15]
London, Institution of Mechanical Engineers, 1965, p, 107-1LS.
LZ role.
Research supported by the United Kingdom Atomic Energy Authority,
Description of some slow-speed rolling experiments in which
wear was produced by microslip in the contact zone. It was found
that after an interval of time the wear rate increased if the experi-
ment was designed to restrict the escape of wear debris. This
increased wear rate was suppressed in experiments where the
loose debris was removed at frequent intervals during the test.
The wear measurements were obtained using radioactive tracer
techniques and clearly demonstrate some material firmly attached
tO the mating surface. The increased wear rate was also suppresser
for tests carried out in a nitrogen atmosphere. These results thus
confirm a rolling-wear process of & similar type to that described
by Kerridge for sliding wear. (Author) W, M, R.
A65-26973
A65-26572
EFFECT OF GEOMETRIC CONFORMITY BETWEEN ROLLING
BODIES ON THE SLIP AND WEAR iN THE CONTACT REGION.
B. G. Brothers and J, Hailing (Liverpool. University, Dept. of
Mechanical Engineering, Liverpool, England),
IN: INSTITUTION OF MECHANICAL ENGINEERS, LUBRICATION
AND WEAR CONVENTION, 3RD, LONDON, ENGLAND, MAY 27-
29, L965. [A65-26568 16-15]
London, Institution of Mechanical ErLgineerJ, L965, p. Z05-ZlJ.
12 refe.
Research supported by the United Kingdom Atomic Energy Authority.
Illustration, using model techniques, of the small-scale slip
processes that occur between a rolIing element and its track.
These slip mechanisms arise from the applied loading and the
geometric conformity of the system. Creep measurements ari|ing
from such slip are presented and compared with theoretical
predictions. The wear resulting from the slip is determined using
the radioactive tracer technique and is shown to correlate with the
creep measurements. ._alyeil of the distribution of the transferred
me:a! SUbltan*.!atel the assumed mechanism The nature of the
wear process in this type of situation il dilCUlled and shown tO
have practical significance _n the design of roLling-contact systems.
(Author) W. M. R.
A65-26662
THE EFFECT OF DRY AND FLUID LUBB/CATION ON INSTRU-
MENT BALL BEAR/NG TORQUES AT HIGH SPEED.
H. H. Mabie (Sandia Corp., A/buquerque, N. Mex.).
Lubrication "_.n_ineerin_, vol. 21, June 1955, p. 242-249.
Results Of high-speed torque tests run on RZ, R3, a_Id R4
ball bearings lubricated with MIL-L-6085A oil and MIL-G-5278A
grease. Bearings Of the same sizes were also tested with PTFE
retainers impregnated with MoS 2. These tests were conducted
over a speed range of 1000 to 40, 000 rpm at room temperature
wlth one radial load for a given bearing size. Tests were also
run at a con|t_t speed of 10,000 rpm on the grease- and oil-
lubricated bearings for 60 minutes to determine the effect of time
upon torque. Sample standard deviations were calculated for
each data point for all of the tests. The resu/te of the tests are
presented graphically with the plus and minus value of the sample
standard deviation shown for each point. (Author) A.B.K.
A65-26951
MACHINING STAINLESS STEEL.
P. H. Frederick and D. G, Klingensmith (Allegheny Ludlum
Steel Corp., Bar Products Div., Pittsburgh, Pa. ).
Product Engineering, vol. 36, May 24, 1965, p. 56-63.
Discussion of improvements in the machining and machinabili-
ty of stainless-steel alloys. The machinability of %16 EZ, 303 EZ,
and 203 EZ is compared with that of B-IIIZ, the recognized standard
for comparison. Improvements in machine tools, cutting tools,
and luhricatione are deeoribed, and cost and availability data for
several stainless-steel alloys are presented. S.H.B.
A65-26973 #
CONTRIBUTION TO THE STUDY OF STAINLESS STEELS USING
POTENTIODYNA-MIC CURVES [P_ISP_-VEK KE STUDIU NERE-
ZAV_JfCfCH OCEL[ S POUZITfM POTENCIODYNA-MICK@CH
_IVEK].
Rudolf Stefec.
Hutnlcke'Listy, vol. 20, May 1965, p. 345-347. 16 refs. In
Czech.
investigation of the effect of heat treatment on the corrosion
resistance of the chromium stainless steel CSN 170Z3. The steel
samples were hardened and then tempered at different tempera-
tures up to 700°C. It is shown that tempering at temperatures
near 500°C and at higher temperatures causes a narrowing of the
passivity region and a lowering of the corrosion resistance in the
active state. Using potentiodynamic curves, it is shown that the
10
A65-27161
corrosion resistance minimum occurs after tempering at tern-
peratures near 500°C. The mechanism of the lowering of the
corrosion reslstance is considered. The study shores that tem-
pering at temperatures higher than 500°C results In a partlal _m-
provement of the corrosion resistance. This is explained by the
chromlurn entering from chromium carbide into the solid solution.
It is also noted that the rise of the temperature of the corroding
solution increases the critlcal current density required for pas-
sivation; that the characteristics of the potentiodynamic curves
also depend on the method used for preparing the surface of the
electrode and on the duration of the Irnmerslon of the electrode
in the corroding solution before the curve is registered. M, L .
A65-27161 =
FUELS AND LUBRICANTS FOR THE NEXT GENERATION AIR-
CRAFT - THE SUPERSONIC TRANSPORT.
W. O. Dukek (Esso Research and Engineering Co., Linden, N.J. ).
Easo Air World, vol. 17, Mar.-Apr. 1965, p. fig-it5. [3 refs.
Consideration of the problem of providLng satisfactory fuels
and lubricants for the next generation Of transport aircraft, where
the root of the problem is the tendency of hydrocarbons and esters
to undergo high-temperature oxidation in the supersonic environ-
ment. It is noted that an understanding of the chemistry of auto-
oxidatlon has made it possible to process fuels to remove reactive
species, tO synthesize ester lubricants Of a more thermally stable
molecular structure, and to provide the anti-oxidants, metal de-
activators, and other additives useful for maintaining the file of these
improved products. The best of current aviation kerosenes and a
new Type-I/ lubricant are ready to serve the first-generation Mach
Z tO Z, 5 SST, Advanced SSTs of the Mach 3 class will demand
better fuels and oils of the improved Type-I/ or Type-Ill categories.
Such products are in active development. (AuthorJ M. M,
A65-27311
DESIGN AND MANUFACTURE OF AN APPARATUS FOR RESEARCI-
ON PRESSURE-LUBRICATED FLAT-FACE THRUST BEARINGS
[PROGETTO E COSTRUZIONE DI UNA ATTREZZATURA PER
RICERCHE SU CUSCINETTI DI SPINTA A LUBRIFICAZIONE
FORZATA],
Giorgio Bartolozzi (Pisa, UniversitY, lstituto d_ Macchine, Plsa,
Italy).
Ingegneri a Meccanica, July 1964, p, 3-16, lO refs. In Italian.
Description of the design of an apparatus suitable for carrying
out a series of tests to establish criteria for the optimum sizing of
pressure-lubricated parallel flat-face thrust bearings. Comments
are offered on the setting up and mode of utilization of the equipment
during a first series of tests. The results obtained are reported.
M.M.
A65-27545
IMPROVEMENT OF THE SCALE-RESISTANCE OF HEAT-
RESISTANT MATERIALS BY INTRADIFFUSION OF METALS
[VERBESSEKUNG DER ZUNDERBEST2[NDIGKEIT HOCHWARM-
FESTER WERKSTOFFE DURCH ELNDIPFUSION VON METALLEN].
A/bert von den Stelnen and Gottfried Becket (Deutsche Edelstahlwer]_
AG, Forschungsinstitut, Krefeld, West Germany).
Motortechnische Zeitschrift, vol. ZS, Sept. 1964, p. [-3. In Germal
Discussion of Cr and AI surface diffusL_n into low-carbon
unalloyed steels as a means of improving corrosion and scale resis-
tance. The technique uses volatile Cr and A1 halides or atomized
metallic Cr and AI; it is described as an effective way of eliminating
crack formation, reducing thermoshock sensibility, and obtaining
scale-resistant products without affecting tensile and creep strength.
Results are tabulated. The method was developed in Germany during
World War iS to substitute unalloyed for scarce alloyed steels.
V.Z.
A65-27690 =
VANISHING SLIP OF MECHANICAL SYSTEMS WITH DRY FRIC-
TION [ISCHEZAIUSHCHIE SKOL' ZHENIIA MEKHANICHESKIHH
SLSTEM S SUKHIM TRENIEM].
G. K. Pozharitskii.
Prikladnaia Matematlka i Mekhanika, vol. Z9, May-June 1965,
p. 558-563. In Russian.
Comparative analysis of motions with energy dissipation due
tO sliding of the frictional surfaces and of motions without friction,
in which energy can be conserved. For general systems with fric-
tion, sufficient conditions are derived under which an initial motion
with sliding (at low energy influx to the system) will change _nto a
motion without sliding. It is shown that for a sufficiently small
sliding rate, the transfer process can be made arbitrarlly small.
V.P.
A65-27984 =
ON HYDRODYNAMIC LUBRICATION WITH SPECIAL REFERENCE
TO SUB-CAVITY PRESSURES AND NUMBER OF STREAMERS IN
CAVITATION REGIONS.
Leif Floberg (Lurid Institute Of Technology, Mechanical Engineerang
Dept., Lund, Sweden).
Acts Polytechnics Scandinavica, Mechanical Engineerins[ Series,
no. 19, 1965. 35 p. 18 refs.
Research sponsored by the 5wedJ.ah Technical Research Council,
Study of hydrodynamic lubrication of two lightly loaded rotatzng
circular cylinders. Special reference is made to subcavity pres-
sures and the n_mber of oil streamers in cavitatlon regions; it is
theoretically and experimentally shown how the subcavity pressure
influences the number of streamers and other bearing quantities.
The agreement between theory and tests is good. It is indlcated
that influence Of surface tension can be neglected even at extremely
light loads. Pressure distributions, load capacities, and oii flows
are calculated, and tests are conducted for pressure distributions,
meniscus locat_ons, and load capacities, included photographs
show the test rig and various cavitation boundaries. B.B.
A65-28341 =
THE INTERACTION OF METALLIC NIOBIUM WITH CARBON
MONOXIDE [VZAIMODEISTVIE METALLICHESKOGO NIOBI/A S
OKIS' ID UGLERODA].
G. P, Shveikin and V. A. Pereliaev,
Akademiia Nauk SSSR, Izvestiia, MetalIy, May-June 1965,
p. 164-169. 8 refs. In Russian.
Investigation of the interaction of carbon monoxide with poundered
and compact niobiur_. In both cases the formation of an oxycarbide
phase on the surface of the metal is noted. When tested for chemical
strength in a 40% solution o[ hydrofluoric acid at room temperature,
it was found that a specimen of metallic niobium _as more subject
to the action of the acid than a sin]ilar specimen mith an o×ycarbide
coating. A.B.K.
A6S.28600 =
OPERATING EXPERIENCE WITH AN OIL-LUBRICATED HIGH-
SPEED POTASSIUM TURBINE BEA/_ING.
Hermann Ernst (General Electric Co. , Space Power and Propulsion
Section, Cincinnati, Ohio).
American Societ[ of Mechanical Engineers, Lubrication Symposium,
New York, N. Y. , June 6-9, 1965, Paper 65 - LUBS-10. 14 p.
16 fefs.
k4embers, $0. 50; nonmembers, $1. 00.
Contract No. NAS5-1143.
Summary of experience gained during analysis, design, and
testing of a modern, high-speed, oil-lubricated t_iting-pad bearing.
The two-stage test turbine operates in saturated potassiurn vapor
with an inlet temperature of 1600°F and is of overhang design. Oil
lubrication was chosen because it was considered tO be more
reliable than liquid-metal lubrication. The tilting-pad bearing was
selected because of its good record of suppressing fractional"
frequency whirl, Applicable data were analyzed and are discussed,
Throughout testing, the bearing design demonstrated ruggedness at
high speeds, up to Z3,000 rpm. F.R.L.
A65-28628
DETERMINATION OF ANNEALING BRITTLENESS BY CORROSION
TESTS UNDER TENSION IN THE PRESENCE OF HYDROGEN
[MISE EN EVIDENCE DE LA FRAGILITE DE REVENU PAR DES
ESSAIS DE CORROSION SOUS TENSION EN PRESENCE D' HY-
DROGENEI_
Ubirajara Quaranta Cabral , Andre _ [-{ache, and Andre" Constant
(Institut de Recherches de la Side_rurgie, Saint-Germain-en
Laye, Seine-et-Oise, France}.
Acade'rnie des Sciences (Paris), Comptes Rendus, vol. Z60, no. 26,
June ZS, 1965, p. 6887-6890. 6 refs. In French.
Description of an experimental method for determining the
degree of brittleness of annealed steels using corrosion tests under
114
4A65-29781
tenslon In the presence of hydrogen. Annealing brittleness is shown
by several tempered steels x_hich had been annealed at temperatures
in the 400-550°C range for relatively long periods of time. Such
brlttleness is not detectable by conventional methods and requires
detailed rnlcrographic examination. It is shown that there is a
correlation bet_een the existence of such brittleness and the rate
of corrosion of steel sam.plea under tension in the presence of H 2.
h is also shown that the same technique is capable of detecting the
degree of resistance to cracking. A decinormal HzSO 4 solution is
used as the corroslve agent; tensile strength tests were below the
elastic limit. D.P.F.
A65-28635 =
HYDROMAGNETIC SQUEEZE FILMS BETWEEN TWO CONDUCTING
SURFACES.
J. B, Shukla (Institute of Higher Technology. Dept. of Mathematics,
Kanpur, India) and R. Prasad (U.S.S.D. College. Dept. of ]_athe-
rnatics, Kanlm/r, India).
Ann_ric_ q_ciptv of Mechanical Engineers, Lubrication S]n'n_osium,
New York, N.Y.. June 6-9, 196_, Paper 65 - Lub5-0. _ p. i refs.
Members, $0.50; nonmembers, $1.00.
Analytical _nvestigat_on of the hydromagnetic theory for squeeze
films between two conducting surfaces. It is shown that increase in
load capaclty, pressure, and time of approach are possible by in-
creasing either the strength of the magnetic field, or conductivities
of the surfaces . or both. (Author) D. P. F.
A6S-28637 =
DESIGN AND MANUFACTURING TECHNIQUES TO PREVENT
STRESS CORROSION.
L. K. Crockett (North American Aviation, Inc. , Space and Informa-
tion Ss-stem_ Dlv. , Downey, Calif. ).
American Society of _{echanica! Engineers, Design Engineering
Conference and 5how, New Yu_-k, N.Y., .%_-a"l 17-20: 1965.
Paper 65 - I%LD-45. 7 p.
Members, $0.50; nonmembers, $i. 00.
Discussion of stress-corrosion cracking which results from a
combination of three factors: (i) material susceptibility, (Z) sustained
tensile surface stress, and (3) mild corrosive environment. An
example of material selection criteria for several large longerons is
given where stress corrosion was a primary consideration. Examples
of service failures are presented. F.R.L.
A65-28639
RELATING BEARING SELECTION TO TOTAL PRODUCT PER-
FORMANCE.
Carl H. Keller, Jr. (United Aircraft Corp. , Sikorsky Aircraft
Div. , Stratford, Conn. ).
American Society of Mechanical Engineers, Design Engineerin s
Conference and Show, New York, N.Y., May 17-Z0, 1965, Pa_er
65 - MD-51. 7 p. 7 refs.
Members, $0.50; nonmembers, $i. 00.
Evaluation of the many factors which influence bearing selec-
tion. Bearing selection without due consideration to all the design
parameters may jeopardize reliable product performance. The
achievement of successful bearing performance together with con-
fidence in predicting life expectancy is related to a thorough under-
standing of the design requirements, and a complete evaluation of
the operational characteristics of the bearing. F.R.L.
A6S-28653
METHODS OF THE STUDY OF METAL CORROSION [METODY
ISSL=DOVANIIA KORROZII METALLOV].
V. V. Romanov.
Moscow, Izdatel'stvo Metallurgiia, 1965. Z80 p. In Russian.
This book, compiled from both Soviet and foreign sources, is
an up-to-date, compact account of the basic methods of metal-
corrosion studies, intended to fill the gap in Soviet literature on the
subject which has become apparent since the last book of the kind
was published nearly 20 years ago. Following a brief description
of qualitative corrosion-testing techniques, such as visual obser-
vations and macroscopic and microscopic examinations, quantitative
methods of corrosion measurement are treated in more detail.
These include: loss of weight after the removal of corrosion products
generated by various reagents; the gain in weight when the corrosion
product is firmly attached; the amount of hydrogen developed (as in
the cathode process); the amount of oxygen absorbed; the time re-
quired to form the first corrosion center; the changes in sample
thickness and corrosion penetration depth; the change in mechanical
behavior under tensile stresses; the change in electrical conduc-
A65-29304 =
HEAT EXCHANGE, FRICTION, AND MASS EXCHANGE IN A
LAMINAR MULTICOMPONENT BOUNDARY LAYER DURING
INJECTION OF EXTRANEOUS GASES [TEPLOOBMEN, TRENIE
I MASSOOBMEN V LA/vIINARNOM }_-NOGOKOMPONENTNOM
POGRANICHNOM SLOE PRI VDUVE INORODNYKH GAZOV].
N. A. Anfimov and V. V. Al'tov.
Teplofizika V},sokikh Tem_eratur. vol. 5, May-June 1965,
p. 409-420. 18 refs. In Russian.
Derivation of approximate formulas for calculating the effect
of the injection of individual gases on heat exchange. It is shown
that with the aid of data on the effect of the injection of individual
gases on heat exchange anti irlc£ion Lhe " -¢¢--+ ¢_- z
mixture of gases can be calculated. An approximate expression is
derived for the law of mass exchange in a laminar multicomponent
boundary layer. The effect of diffusion separation of dissociated
air during the injection of extraneous gases is investigated.
A.B.K.
A65.29311
INVESTIGATION OF THE CORROSION OF METALS IN THE
PRESENCE OF HEAT TRANSFER [ISSLEDOVA-NIE KORROZII
METALLOV V USLOVIIAKH TEPLOPEREDACHI].
P. I. Zarubin, L. A. Poluboiartseva, and V. M. Novakovskii
(Ural' skii Nauchno-lss!edovatel' skii Khimicheskii Institut,
Sverdlovsk; Nauchno-lssledovatel' skii Fiziko-Khimioheskii
Institut, Moscow, USSR).
Zashchita Metallov, vol. I, May-June i965, p. 297-303. 14 zeta.
In Russian.
Application of rotating disk electrodes to the simulation of dif-
fusive corrosion processes taking place in circular tubes through
which flows an aggressive fluid. The technique is shown to provide
satisfactory results not only under conditions of thermal equilibrium
but also when the fluid is heated (or cooled) through the tube walls.
The experiments indicate that if the temperatures of the wall and of
the fluid are adequately modeled, the disk velocity equivalent to a
given value of linear flow rate can be calculated with sufficient ac-
curacy on the basis of an equivalence equation derived for systems
in thermal equilibrium. It is shown that in the presence of heat
transfer the effect of the flow rate of the fluid on the rate of diffusive
corrosion differs substantially from the effect when thermal equilib-
rium prevails. V.P.
A65-29501 =
ENGINE RATING SYSTEM FOR ASSESSING THE PERFORMANCE
OF SYNTHETIC AVIATION TURBINE LUBRICANTS.
R. F. Overhoff (Esso Research and Engineering Co. , Linden,
N. J. ) and J. P. Perry (Imperial Oii, Ltd., Toronto, Canada).
Esso Air World, vol. 17, May-June 1965, p. 147-155.
Development of a simple rating system for assessing the per-
formance of synthetic lubricants in aircraft gas turbines. Four
basic criteria were selected to develop a simplified numerical de-
merit system for rating aircraft gas turbines. These were (I)
to define deposit demerit scaJes, (Z) to establish methods for as-
signing deposit demerits to the critical parts in different engine
models, (3) to confine the mechanical performance to a descrip-
tive assessment, and (4) to develop a simplified photographic tech-
nique for illustrating deposits or mechanical conditions, Demerit
factors based on types of deposit, thickness of deposit, and color
of deposit are tabulated. An application of the rating system is
shown in two tables of the rating report on a Pratt and Whitney
JT3-D engine. M.F.
A65.29781 :_
ON THE PREDICTION OF THE WEAR AND DETERIORATION IN
PRECISION LAPPING [ZUR VORAUSBESTIMMUNG DES AB-
SCHLIFFES UND DER ABNUTZUNG BELM PRAZISIONSLAPPEN].
!!5
A65-29870
Edgar Fischer (Dresden, Technische Universit_t, Institut f(ir
elektrischen and mechanischen Feinger_.tebau, Dresden, East
Germany).
Wissenschaftliche Zeitschrift, vol. 14, no. 1, 1965, p. 177-181.
5 refs. In German.
Theory concerning the lapping motion of the component par-
ticles of a tool such as a file and the work piece which makes it
possible to predict the expected deterioration of the tool and the
wearing down of the work piece. The starting point of the theory
is a straight lap line and a straight lapping motion. The generaliza
tion to include any lapping motion is also presented, It is shown
how the efficiency of a lapping motion can be evaluated, and it is
pointed out that the approach described is suitable for optimizing
the tooling process, M, L.
A65-29870
THE DIFFUSION OF CARBON INTO TUNGSTEN AND MOLYB-
DENUM AT LOW CARBON CONCENTRATIONS.
L. N. Aleksandrov and V. Ia. Shchelkonogov (Mordovskii Gosu-
darstvennyi Universitet, Saransk, USSR).
(Poroshkovaia Metallur_iia, July-Aug. 1964, p. 28-32. )
Soviet Powder MetallurBy and Metal Ceramics, July-Aug. 1964,
p. 288-291. 9 refs. Translation.
Investigation of the conditions under which tungsten and molyb-
denum become contaminated with carbon at high temperature, by
means of the use of C14. Results are presented for grade VRN
tungsten specimens 0.8 mm in diameter and grade Mch molybdenum
specimens 0. 4 mm in dies'Aster. The specimens are coated with a
1 to 20 mixture of graphite lubricant and C "14 mixture. It is known
that for tungsten, W2C is formed when the carbon is present in ex-
cess of 0. 05 wt %, and for molybdenum, Mo2C is formed when car-
bon concentration is 0. 15 wt % or greater. Annealing of the prepared
specimens is by conduction at 1100 to 1450°C in hydrogen to prevent
oxidation. Graphs showing the carbon diffusion rates for tungsten
and molybdenum are included, together with equations for the con-
centration distribution of the diffusing element. It is concluded that
the principal diffusion constants of carbon - the pre-exponential
factor D O and the energy of activation of the process, Q - are de-
termined with the aid of CI4. It is found that as a result of an-
nealing for 3. 5 hr in the specified temperature range carbon pene-
trates into tungsten and molybdenum to depths of 5 and 40 N, re-
spectively. M.L.
A65-30030
A METHOD OF TESTING DRY FILM LUBRICANTS IN AN ULTRA-
HIGH VACUUM.
Robert N. Hayer, Jr. (General Dynamics Corp. , General Dynamics
Convair, San Diego, Calif. ).
IN: INSTITUTE OF ENVIRONMENTAL SCIENCES, ANNUAL
TECHNICAL MEETING. IITH, CHICAGO, ILL. , APRIL 2i-Z3,
1965, PROCEEDINGS. [A65-Z9982 t9-ll]
Mount Prospect, Ill., Institute of Environmental Sciences, 1965,
p. 365-368.
Description of a unique method of studying dry film lubricants
exposed to an ultra-high-vacuum environment. An all-metal sealed,
stainless steel chamber, 12 in.-diam by |8-in. long houses the test
fixture, which is contained on one of the chamber end plates.
Pumping is accomplished by cryosorptkon and getter-ion pumps.
The ion pump and chamber can be surrounded by a folding oven and
baked to 500°F. A residual gas analyzer, mounted on the chamber,
continually records chamber partial pressures from mass 2 to 150.
The test fixture contains a standard Falex journal mounted on the
end of a torsion shaft, rotating between standard Falex vee blocks
at 190 rpm. A magnetic coupled feed-through is used to transmit
rotary mot*on into the chamber. The journal and vee blocks are
coated with the lubricant under study. A linear motion feed-through
is used to vary the load on the vee blocks. Friction in the test
specimen is transmitted as a torque through the torsion shaft. The
resultlng twist of the shaft is monitored by two magnetic plckups
located under gears attached to both ends of the torsion shaft. The
electrical pulses from the two pickups are fed into an electronic
clrcult, which produces a dc output proportional to the relative
phase of displacement of the two signals. This output is therefore
proportional to both the angle of twist in the torsion shaft, and the
coefficient of friction at the test specimen with a constant load.
(Author) B. B.
• Q
A65-30154 #
ON THE IMPROVEMENT OF THE TURBULENT LUBRICATION
THEORY, BY USING THE MIXING-LENGTH HYPOTHESIS.
V. N. Constantlnescu (Rumanian Academy, Institute of ApFlied
Mechanics, Bucharest, Rumania).
Revue Roumaine des Sciences Techniques, Se'rie de Me'canique
vol. I0, no. 2, 1965, p. 4gi-437. 18 refs.
Critical examination Of the turbulent lubrication theory. It is
shown that the mixing-length hypothesis may be considered as a
useful method in developing a coherent theory of turbulent lubrica-
tion. Some improved relations for the calculation of the parameters
kx and k z are given, as well as some considerations on the determina-
tio n of the constant which dete rroines the mixing-Length variation and on
the use of the mixing-length hypothesis for nonplanar flows.
(Author) M.F.
A65-30! 55 #
ON THE CALCULUS OF LUBRICATION SYSTEMS WITH FLUID
LUBRICANTS.
AI. Nice (Rumanian Academy, Institute of Applied _lechanics,
Bucharest, Rumania).
Revue Roumaine des Sciences Techniques I Se'rie de Me'canique
vol. 10, no. 2, 1965, p. 439-450. 5 refs.
Method permitting the determination of the head losses in pipes
of fluid lubrication systems. Some practical simple cases are
considered (pipes in series and in parallel) and relations between
their characteristic parameters are established. A general method
for the computation of flow rates in pipe networks is presented.
Numerical examples are included. (Author) M. F.
A65-30156 #
FRICTION AND WEAR ASPECTS IN THE MOLYBDENUM DISULFIDE
LUBRICATION.
Olga Bi_i and I. Dinc_ (Rumanian Academy, Institute of Applied
Mechanics, Bucharest, Rumania).
Revue Roumaine des Sciences Techniques, Se'rie de Me'canique
_, vol. 10, no. Z, 1965, p. 451-462. I0 refs.
Observations and experimental results concerning the influence
of the purity and grain size of various qualities of natural and
synthetic mol_odenum disulfide on the friction and wear of metal
surfaces, tested under conditions of variable operation parameters.
The efficiency of molybdenum disulfide (MoS2), used as lubricant,
is found to be strongly influenced by the purity and the homogeneity
of the grain size. (Author) M.F.
A65-30199 #
MECHANICAL AND CHEMICAJ_ CONTRIBUTIONS TO THE
EROSION RATES OF CARBON CHOKES IN ROCKET MOTOR
NOZZLES.
V. R. Gowariker (Imperial Metal Industries /Kynoch/, Ltd. ,
Ballistics and Mathematical Services Dept. , Summerfield Research
Station, Kidderminster, England).
American Institute of Aeronautics and Astronautics, Annual Meeting,
2nd, San Francisco, Calif., Jut), Z6-29, 1965, Paper 65-35l, 12 p,
5 refe.
Members, $0. 50; nonmembers, $1. 00.
Investigation of throat erosion in a rocket nozzle dyer a wide
range of graphite grades, pressures, and propellants. The erosion
is assumed to be attributable to both surface chemical reactions and
mechanical removal. The degree of effectiveness of each of these
factors depends on the composition of the reacting products in the
combustion gases, the temperature, the pressure, and the quality
of the carbon. A simplified diffusion equatiqn is solved for the
turbulent boundary layer close to the carbon surface, and a suitable
expression for the mass-transfer coefficient that considers the
geometry of the convergent portion of the nozzle is employed tQ
evaluate the chemical contribution. For the mechanical effect, a
simple logarithmic function which depends on the porosity of the
carbon choke and the characteristic velocity of the propellant gases
is determined using dimensional analysis and experimental data.
S.H,B.
116
A6S-302U #
GRAPH-ANALYTICAL METHOD OF TAKING INTO ACCOUNT THE
EFFECT OF THE FORCES OF DRY FRICTION IN THE BEARING
ON THE OPERATION OF A GYROSCOPE [GRAFOANALITICHESKII
SPOSOB UCHETA STEPENI VLII.ANIJ.A SIL SUI_tOGO TRENIIA V
OPORAKH NA RABOTU GI_OSKOPA].
M. N. Katkhanov and V. P. Demidenko (Voennaia Artilleriiskaia
A/<ademiia, Moscow, USSR).
Priborostroenie, vol. 8, no. 3, 1965, p, I04-I08. In Russian.
Description of a graph-analytical method of determining the
effectiveness of the action of the forces of dry friction in the bearings
of a gyroscope suspension under various conditions of operation.
The principle of construction and utilization of a nomogram for de-
termining the coefficient of effectiveness of the action of the corre-
sponding friction moment is illustrated by a specific example.
A.B.K.
A65-30467 _
ALUMINUM.
B. V,',x_rna (Alummum Company of America, Pittsburgh, Pa. ).
I & EC - Industrial and Engineering Chemlstry, vow. 51, Aug. i%5,
p. 85-88, 40 refs.
Review of progress in aluminum technology and applications.
Alloys such as X5015 and Anoclad AI3 have been developed with
improved corrosion and abrasion resistance, Increased productivity
of aluminum strip has resulted from the use of a continuous casting
line that produces sound sheet in a wide range of alloys including
heat-treatable alloys. Electroforming of aluminum optical com-
ponents has produced nonmagnetic solar energy concentrators for
space applications. Several other applications of aluminum in space
technology are described. S.H.B.
A65-30552
THE ANODIC DISSOLUTION OF GERMANIUM.
B. Lovre_ek and K. Moslavac (Zagreb, University, Faculty of
Technology, Institute of Electrocnem_stry and F_lectrochcr..i-_al
Technology, Zagreb, Yugoslavia).
(International Committee of Electro-Chemical Thermodynamics and
Kinetics, Meetm_, 15th. London. England, Sept. ZI-Z6, 1964,
Electrochirnica Acta, voi. i0, June 1965, p. 6Z7-655. 9 refs.
Investigation Of anodic dissolution of n-type germanium.
Experimental conditions were achieved which made possible the
constructlon of a potential/current (ei/i+) diagram, in a broad
current density range, which satisfies the condition Pl = P0, - i. e. ,
the concentration of holes on the boundary of the space charge
region (pl) equals the equilibrium concentration of holes in the bulk
of the semiconductor (p0). Potential/current curves constructed
in such a way are compared with similar earlier attempts. Taking
the_e results, by an analogy with surface photoeffect, the saturation
current of holes tip sat) in anodic polarization is calculated.
Further, it is possi'ble to separate the parts of the overall over-
potential which correspond to the transport phenomenon of holes
(_T, p) and injection by chemical reaction (07)L,), respectively.
These values calculated from experimental results are compared
with those to be expected theoretically. (Author) F.R.L.
A65-30599
LUBRICATION AND WEAR,
Lubrication, vol. 51. no. 6, 1965, p. 61-80.
Study of the lubrication and wear of steel bearing surfaces
and mineral-oil lubricant systems. The classical and elasto-
hydrodynamic situations are conpared. The existence of micro-
elastohydrodynamic lubrication has not been explicitly demon-
strated. Rather, it has been inferred from experimental data
showing trends in the intuitively expected directions. Observa-
tions concerning the onset of wear without a change in friction
point up the fact that, in the absence of gross scoring or galling,
friction is almost entirely due to shearing of the lubrioantfllm.
These are various means by which wear may occur: (1) corrosion,
(Z) fatigue, (3) cutting or plowing, (4) adhesion or welding. The
physical factors influencing wear are considered. Recent investi-
gations of antiwear and extreme-pressure films have only demon-
strated the need for discarding some established ideas, but with-
out providing much positive evidence to support alternate concepts.
It is believed that much more work is required, pa_rticularly in the
fields of solid-state and surface chamistry and physics, to b*rlng this
subject out of the realm of speculation and empiricism. M.F.
A65-31144
A65.3074dl, #
STUDY OF STRUCTURAL ALLOYS BASED ON Al-Zn-Mg SYSTEM.
IV - CORKC61ON CHARACTERISTICS OF AI-Zn-ME ALLOYS.
Ikuo Tani and Yutaka Ishikawa (Furukawa Aluminium Co. , Ltd. ,
Nikko Works, Nikko, Japan).
Light Metals (Tokyo), vol. 15, May 1965, p. 4-17. 18 refs. In
Japanese.
Investigation of corrosion tests on AI-Zn-lV_ alloys under
various conditions. The interdependence between structures and
corrosion conditions must he considered when studying the corro-
sion characteristics of such alloys. It is found that these alloys
have the same corrosion resistance as other corrosion-resistant
AI alloys as regards reduction in tensile strength; however. A/-Zn-
Nlg alloys seem to be more subject to pitting corrosion than other
A1 alloys. Extrusion textures in naturally aged alloys based on
the A1-Zn-Mg system, which contain not less than 0. "_% Cr or O. 6%
(Mn + Cr), show extrafoliation on exposure to an NaC1 solution
containing not less than 1% HzO z or HC1 solution. A1-Zn-Mg alloys
containing not more than 5% Zn are not sensitive to stress-corrosioD
cracking and are therefore safe for practical purposes.
(,*.u'-_.or) D P W
A65.30815
A THIN FILlvl LUBRICANT FOR CONNECTOR CONTACTS.
Jack Spergel, Elmer Godwin (U. S. Army, Electronics Command,
Electronics Laboratories, Fort Monmouth, N.J. ), and Gunther
Steinberg (Stanford Research Institute, Menlo Park, Calif, ).
(Institute of Electrical and Electronics Engineers, The 1965 Elec-
tronic Components Conference, Washington, D, C. , Ma)" 5-7, 196D,
r_EE Transactions on Parts, Materials and Packaging, vol. PMP-I,
June 1965, p. s-i to s-9. II refs.
Description of a thin film-lubricant developed for gold-plated
contacts. This film is octadecylarnine hydrochloride (ODA'HCL),
and it exhibits excellent adherent© to go!d surface--. Th_ friction
between solid gold surfaces and gold-plated surfaces was reduced
by a factor of approximately 4 to L The lubricating properties of
this fill have been adequately demonstrated under loads ranging
from 20 to 300 g while providing metal-to-metal electrical contact.
The stability of this fill has been demonstrated in exposure tests
performed in the laboratory, as well as direct exposure to industrial,
marine, and smog atmospheres in the US. h4 all instances, the thin
film maintained its lubricating properties and its low electrical
resistance characteristics. The adherence of the film to the gold
surface is believed to involve only physical adsorption, primarily
by van der Waals forces; however, this phenomenon is still being
studied. An interim batch method of coating contacts which was
developed indicates the feasibility of a production technique for ap-
plying reliable coatings to contacts. Octadecylarninehydrochloride
film was found to be superior to other types of lubricants tried on
gold-plated surfaces, and it offers a potential of considerable im-
provement in gold-plated connector contacts in a wide variety of
applications. (Author) R. A. F.
A65-31094
ELECTRICAL SLIDING CONTACTS FOR APPLICATION IN SPACE
ENVIRONMENTS.
L. E. Moberly and J. L. Johnson (Westinghouse Electric Corp. ,
Research Laboratories, Pittsburgh, Pa. ).
(1965 Aerospace Technical Conference and Exhibit, Houston, Tex. ,
June 21-Z4, 1965, Paper. )
IEEE Transactions on Aerospace, vol. AS-3, June 1965, Supple-
ment, p. Z52-Z57. 9 refs.
Determination that performance characteristics of electrical
contacts lubricated with niobium diselenide are superior to similar
materials lubricated with molybdenum disulfide while transferring
power to a slow-speed silver slip ring for a period of 1000 hr.
Lower and more stable contact voltage was the main improvement
shown while operating in a vacuum chamber near 2.0 x 10- torr.
(Author) B.B.
A65-31144
ROTATING MACHINES FOR EXTREME ENVIRONMENTS.
D, Irani and C. S. Smith (Garrett Corp. , AiResearch Manufacturing
Co. , Los Angeles, Calif. ).
!17
A65-31216
4
(1965 Aerospace Technical Conference and Exhibit, Houston, Tex..
June 21-24. 1965, Paper. )
IEEE Transactions on Aerospace, vol. AS-3, June 1965, Supple-
ment, p. 620-627. Z5 refs.
Discussion of materials selection and design considerations of
rotating machines subjected to difficult environmental conditions.
Problems affecting the design of a rotating machine; such as con-
ductor and magnetic materials, insulation systems, bearings, and
performance, are described. Advantages and disadvantages of various
materials for various functions are discussed and summarized in
tables. Environmental factors Considered include heat, radiation,
vacuum, and magnetic fields. (Author) R.A.F.
A65-31216 #
STRUCTURE OF PSEUDOGELS OBTAINED BY THICKENING HYDRO-
CARBON OILS WITH SOAPS OF SATURATED CARBOXYLIC ACIDS
[STRUKTURA PSEVDOGELEI POLUCHAEMYKH ZAGUSHCHENIEM
UGLEVODORODNYKH MASEL Ca- 1 Li-MYLAI_I PREDELINYKH
KAR BONOV YKH KISLOT].
V. V. Sinitsyn. lu. L. Ishchuk, and V. A. Prokopchuk.
Akademiia Nauk SSSR t Doklady, rot. 163, July 11, 1965, p. 4Z6-429.
8 refs. In Russian.
System•tic study of the relation between the chain length in •
hornologous series of saturated aliphatic acids and the structure of
the pseudogels obtained by thickening them with their Li and Ca
soaps. The structure of lubricants based on soaps of mixtures of
these acids is considered. The effect of mechanical deformation
on the structure of the pseudogels is investigated, and the relation
between the structure and the rheological properties of Ca and Li
lubricants is determined. P,. B. Fv
A6.q-31372
INSIDE AND OUT.
FliEhtlnternational, vol. 88, Aug. IZ. 1965, p. 255-258.
General discussion of aircraft paints, finishes, and anticorro-
sion processes. Aircraft life is set at • figure ranging from 10 to
15 yr; corrosion is generated from within by such compositions as
hydraulic fluid and from water condensation effects caused by tem-
perature and pressure changes. Rain. Silt water, and industrial
effluent| tend to corrode the airframe from without. Joints are
particularly liable to corrosion; there are three basic methods to
improve resistance to corrosion - cathodic protection, waterproof-
ing of the joint by the application of a sealant, and the painting of ali
surfaces before assembly. A_nodizing is •n excellent protective treat
ment for aluminum and ensures a good bond for subsequent painting.
Chromate inhibitors have been found very useful in checking corro-
sion when incorporated with aircraft paints. D. P F.
A65-31529
STRUCTURAL CHANGES IN GRAPHITIZED MATERIALS DURING
WEAR.
L. P. Grigorenko, L. A. Plutalova, and B. M. Rovinekii
(Goludarstvennyi Nauchno-lssledovatel'ikii Inititut Mashinovedsniia,
Moscow. USSR).
(Akademiia Nauk SSSR, Doklady', vol. 160, Feb. l, 1965, p. 80?-810.
Soviet Physics -Doklad)', vol. 10, Aug. 1965, p. 154-156. 5 refs.
Translation.
Analysis of the structural changes occurring during the friction
of AG-1500 ant•friction graphite material on M-3 copper, IKhlgN9
steel, and chromium at 10" mmHg. A comparison is made of the
crystal sizes and the integral line intensities of the initial material
and the wear products. The possibility that grinding and shear cause
a conversion from the'hexagonal to a monoclinic form of graphite is
examined by calculating the intensity ratios for certain coincident
lines of the two forms. A.B.K.
A65-31530
ANTIFRICTION PROPERTIES OF SOLIDS AT HIGH TEMPERATURES
UNDER VACUUM AND IN GASES.
A. P. Semenov and V. V, Pozdniakov (Gosudarstvennyi Nauchno-
issledovatel'skii institut Mashinovedeniia, MOSCOW, USSR).
(Ak•derniia Nauk SSSR, Doklady, vol. 160, Feb. i, 1965, p. 811-814.)
Soviet Physics -Dokiadyr vol. 10, Aug. 1965, p. 157-159. Trans-
lation.
[For •bstract see Accession no. A65-Z3565 13-17]
A65-31684
MICROSTRUCTURAL ASPECTS OF STRESS-CORR(_SION FAILURE.
P. R. Swarm and J. D. Emhury (United States Steel Corp., Research
Center, Edgar C. Bain Laboratory for Fundamental Research,
Monroeville, Pa. ).
IN: HIGH-STRENGTH MATERIALS; BERKELEY INTERNATIONAL
M.ATERIALS CONFERENCE, ZND, UNIVERSITY OF CAI./FORNIA,
BERKELEY, CALIF., JUNE 15-18, 1964, PROCEEDINGS. [A65-
316S0 Z0-1?]
Conference supported by the Atomic Energy Commission.
Edited by V. F. Zackay.
New York. John Wiley and Sons, Inc., 1965, p. 3Z7-355; Comments,
M. R, Louthan, Jr. (Du Pont de Nemours and Co. , Inc., Savannah
River Laboratory, Aiken, S.C.), p. 355-359; Discussion, p. 359-
36Z. 41 refs.
AEC Contract No. AT(0?-2)-I.
Determinatlon of the influence of dislocations on the nucleation
and propagation of stress-corrosion cracks. Electron-microscope
studies of many alloys susceptible to transgranular stress-corrosion
cracking show that tunnel corrosion is the characteristic mode of
attack by environments which cause cracking, and the rates of crack
propagation compare well with earlier data. The observations are
considered to support the theory that cracking propagates by
the ductile.rupture of • Slot weakened by many tubular corrosion
pits lying in the crack plane. The most important properties of
the stress-corrosion environment in the nucleation of transgranular
stress-corrosion cracks are believed to be that a surface film must
form over most of the alloy surface; that the environment must be
able to support tunnel corrosion; that the mechanical properties and
thickness of this film must be such that it can be ruptured by slip;
and that the repair rate of the surface film must be slow enough and
the creep rate of the specimen fast enough, for the environmental
conditions necessary for tunnel corrosion tO be established at the
exposed slip step. F.R.L.
A65-31715
AN ELECTRON MICROSCOPE STUDY OF ROLLING CONTACT
FATIGUE,
G'eorge S. Reichenbach and Walter D. Syniuta (l_4alilchusetts In-
stitute of Technology. Mechanical Engineering Dept. , Cambridge,
Mass. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D.C., Oct. 13-16, 1964, Paper 64 LC-Z9. )
ASLE Transactions, voI. 8, July 1965, p. 217-Z23. 8 refl.
Research supported by the United Aircraft Corp.
Study of the progressive changes in the surface topography of
the running track in a rolling contact fatigue tester, using replica
techniques and the electron microscope. Early in the life of a
specimen, micron-size cracks are found to appear in the stressed
surface. With further running, more cracks are seen tO appear.
However. those existing already are found not togrow to any extent
except in isolated cases. When the lubricant is changed, the time to
form the first few cracks and the rate of formation of additional
cracks ar_ found to correlate well with the fatigue performance.
Etching of the bah tracks shows tnat the surface cracks observed
are almost always located at the chrome carbide to marten|ite
interface. It ie postulated that corrosion fatigue may contribute to
the differences between the fatigue performance of lubricants as
much as or more So than elastohydrodynamic effects.
(Author) M. L,
A6S-31716
THE ISOTHERMAL LUBRICATION OF CYLINDERS.
D. Dowson and A. V. Whitaker (Leeds, University, Dept. of
Mechanical Engineering, Leeds, England).
(American Society of Lubrication Engineers and American Society
of Mechanical EnBineere , Lubrication Conference. Washington,
D.C,, Oct. 13-16, 1964, Paper 64 LC- 2Z, I
ASLE Tr•nsactionsf vol. g, July 1965, p. ZZ4-233; Discussion,
Y. P. Chin and T. E. Tall•an (SKF Industries, Inc.. King of
Prussia, Pa. ), p. 233, Z34; Authors' Closure, p. :'34. 14 fete.
Research supported by the Department of Scientific and Industrial
Rele•rch.
Consideration of the hydrodynamic problem of cylinder lubrica-
tion. Rigid solids lubricated by a constant-property fluid, rigid
solids lubricated by a variable-property fluid, and elastic solids
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lubrlcated by a variable-property fluid are considered. The cylin-
der is selected for analysis since many real contacts in machinery
can be represented. It is found that for light loads, the cylinders
retain their unloaded _eometry. but, when the contact forces are
large, significant elastic deformation may occur. Computing methods
approprlate to the ' rtgld '_and "elastic" situatlons are summarized.
The valid application range of the "rigid" and "elastic" film thicknes
relationships is discussed, and an intermediate range is defined. A
chart to enable a particular problem to be located in the "rigid, _'
"intermediate," or "elastic" zone ts presented. M.L.
A65-31717
DISTRIBUTION OF HYDRODYNAMIC PRESSURE ON COUNTER-
FORMEL LINE CONTACTS.
G. Niemann and F. Gartner (lWi_nchen. Technische Hochechule,
Forschungssteile Eir Zahnr_der und Getriebe, Munich, West
Germany).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D.C., Oct. 13-16, 1964. Paper b4bt,- ig. i
ASLE Transactions. vol. 8, July 1965, p. Z35-Z44; Discussion.
D. Dowson (Leeds, University, Leeds, England}, H. Christensen
(Norway, Technical University, Engineering Research Foundation,
Trondheim, Norway), and E, A. Ryder, p. Z44-248; Authors'
Closure, p. 248, 249. 18 refs.
Results of measurements of the pressure distribution of
counterformel cylinders. Within the small zone of contact,
pressure curves are obtained which are correct both qualltatlvely
and quantitatively. Integration of the pressure gives the hydro-
dynamic borne load, This load is found to agree with the applied
load in the region of fluid friction. Under conditions of mixed
friction, a steady decrease in the developed pressures is observed.
There is no sudden breakdown of pressure, The following effects
are investigated: speed, load, viscosity, curvature, roughness,
and lubricant. L'ne highest me,_=uze4, prc==ure is 60_ 000 psi. This
pressure exceeds the maxlmum of the hertzian distribution,
(Author) M. I, L
A65-3|719
TEMPERATURE - THE KEY TO LUBRICANT CAPACITY.
E. F. Leach and B. W. Kelley (Caterpillar Tractor Co. , Peoria,
nl. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, Washington,
D. C. , Oct. 13-16. 1964, Paper 64 LC - 13. 1
ASLE Transactions, vol. 8, July 1965, p. 271-Z79; Discussion,
p. Z80-284; Authors' Closure, p. 284, 285. 20 refs.
Results of an investigation showing that the failure ol a non-
reactive ._..ineral oi1 can be predicted by Blok's formula for deter-
mining the maximum temperature between two bodies in rolling and
sliding contact. The evaluation of many lubricants on a geared
roller test machine is discussed, and it is shown that the lubricant
failure for any particular lubricant-material combination occurs at
a constant, critical contact temperature, film thickness, and
viscosity grade. The coeff*ctent of friction can be predicted by a
parameter involving the unit load, inlet viscosity, sum velocity,
and sliding velocity. The load capacity of a lubricant is shown to
vary inversely with specimen temperature for a constant set of test
conditions. Electrical-resistance measurements across the contact
zone are shown to aid in identifying the lubricant failure point and
in revealing the action o_ two deposit-forlraing additives.
(Author) M.L.
A65-31720
TURBULENT AND INERTIA FLOW IN SLIDER BEARINGS.
C. F. Kettleborough (New South Wales, University, Dept. of
Mechanical Engineering, Kensington, Au/tralia).
(American Societ)" of Lubrication Engmeers and American Society
of Mechanical Engineers, Lubrication Conference, Washin_ton_
D.C., Oct. 13-16, [964, Paper 64_LC- 16.)
ASLE Transactions, vol. 8, July 1965, p. Zg6-Z95. 8 rein.
Presentation of a compute_solution developed in terms of
matrix algebra, in which the equations of a slider bearing are
analyzed which include the inertia, turbulent, and viscous terms.
It is found that for small values of turbulence the results indicate
that the dominant term after the viscous term is the inertia term,
And that the inclusion of the Reynolds turbulent stress term actually
A65-32404
causes a slight decrease in load capacity. A numerical example
is considered, and it is concluded that the inertia effects alone can
be considerable and cannot be neglected. The role of turbulence
effects is found to be still undecided. (Author) M.L.
A&5-321 &7
THE CORROSION-RESISTANCE OF NICKEL-CHROMIUM COATINGS -
SOME ELECTROCHEM/CAL AND METALLOGRAPHIC FEATURES.
G. N, Flint (International Nickel Co./Mond/, Ltd. , Devel_pment
and Research Department Laboratory, Birmingham, England) and
S. H. Melbourne (Steel Company of Wales, Port Talbot, Wales).
IN: AUSTRALIAN CONFERENCE ON ELECTROCHEMISTRY, IST,
SYDNEY AND HOBART, AUSTRALIA, FEBRUARY 13-20, 1963,
PROCEEDINGS. [A65-3ZI64 Z0-03]
Cor_erence sponsored by the Royal Australian Chemical Institute, the
University of New South Wales, and the University of Tasmania.
Edited by J. A. Friend and F. Gutmann.
Oxford, Pergamon Press, Ltd.. 1965, p. 399-416. 26 refs.
Discussion of improved nickel-chromium coatings in terms of
the electrochemical and metallographic features associated with the
protection against corroslon provided by =_L coatings. Th_ _oajor
cause of breakdown is shown to be pitting by atmospheric corrosion
under conditions of cathodic control. Experiments are noted which
provide strong evidence that cathode polarization at the chromium
surface is a major factor in controlling the rate of corrosion
penetration of nickel-chromium coatings. Some improvements that
can be obtained by modifications in undercoat and topcoat are de-
scribed. V.P.
A65-32310
MAGNETO-HYDRODYNAMICALLY LUBRICATED EXTERNALLY
PRESSURISED BEARING WITH VARIABLE FILM THICKNESS.
J. B. Shukla (Indian Institute of Technology, Dept. of Mathematics,
Kanpur, India).
Applied Scientific Research, Section B, vol. ll, no. 6, 1965, p.
453-460.
Theoretical study of the use Of a conducting lubricant in an ex-
ternally pressurized bearing with variable film thickness in the
presence of an axial magnetic field. The flow and other charac-
teristics are determined, and it is shown that the pressure and load
capacity can be increased by increasing the strength of the applied
magnetic field at a given flow rate. But at a given feeding pressure,
the load capacity and pressure do not depend on the magnetic field.
The load capacity of this bearing is greater than that of a bearing
having a constant film thickness. It is also pointed out that the
frictional drag on the rotor can be minimized by supplying electrical
energy to the system. (Author) B. B.
A65-32402
BERYLLIUM CORROSION AND HOW TO PREVENT IT.
A. J. Stonehouse and W. W. Beaver (Brush Beryllium Co.,
Chemistry Dept., Cleveland, Ohio).
(National Association of Corrosion Engineers, Annual Conference,
Z0th, Chicalo , Ill., Mar. 9-13, 1964, Paper.)
Materials Protection, vol. 4, Jan. 1965, p. 24-28. Z7 rein.
Review of the corrosion-resistant characteristics of beryllium
and a discussion of four types of beryllium corrosion: aqueous,
atmospheric, and that due to high-temperature gases and liquid
metals. It is shown how corrosion can be minimized on unprotected
beryllium. The protection achieved with anodized coatings on
beryllium is discussed. Other protective systems considered are
metallic paint and enamel systems, electroless nickel coatings.
and inhibitors for aqueous applications. (Author) M, F.
J.65-32404
COMPATIBILITY OF TITANIUM AND NITROGEN TETROXIDE.
R. L. Wallner, B. B. Williams, and A. C. Simmons (North
American Aviation, Inc., Downey, Calif.).
(National Association of Corrosion Engineers, Annual Conference,
20th, Chica_o, Ill., Mar. 9-1Z, 1964, Paper.)
Materials Protection, vol. 4, Jan. 1965, p. 55, 56.
Discussion of compatibility tests of nitrogen tetroxide and
titanium containing 6_0 aluminum and 4_0 vanadium. The testing
involved the immersion of samples in nitrogen tetroxide to evaluate
the corrosive attack and impact sensitivity tests to determine the
effect of a sudden energy release on titanium exposed to nitrogen
tetroxide. (Author) IV[.F.
!!9
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A65-32761
ELASTOHYDRODYNAMIC LUBRICATION; SYMPOSIUM, LEEDS,
ENGLAND, SEPTEMBER Zl-g3, 1965. GENERAL PAPERS.
London, Institution of Mechanical Engineers, 1965. 165 p.
CONTENTS:
THE THEORETICAL EFFECTS OF ELASTIC DEFORMATION
OF THE BEARING LINER ON JOURNAL BEARING PERFORMANCE
G. R. Higginson (Royal Military College of Science, Shrivenham,
Wilts., England), p. I-8.
FOIL BEARINGS - THF_R GENERAL BEHAVIOUR WITH
PARTICULAR EMPHASIS ON THE EXTERNALLY PRESSURIZED
BEARING. M. Wildmann (Ampex Corp., Redwood City, Calif.),
p. 9-16.
ELAJTOHYDRODYNAMIC LUBRICATION AT POINT CONTACTS_.
J. F. Archard (Leicester, University, Leicester, England) and E.
W, Corking (English Elsctriu Co., Ltd., Whetstone, Middx.,
England), p. 17-Z6. 15 refs. [See A65-3Z76Z Zl-15]
A NUMER/CAL PROCEDURE FOR THE SOLUTION OF THE
ELASTOHYDRODYNAM/C PROBLEM OF ROLLING AND SLIDING
CONTACTS LUBR/CATED BY A NEWTONIAN FLUID. D. Dow•on
and A. V. Whitaker (Leeds, University, Leeds, England), p. Z7-41.
19 refs. [See A65-32763 Zl-15]
THE THERMODYNAMICS OF A VISCOELASTIC FILM UNDER
SHEAR. AND COMPRFISSION. R. A. Burton (Southwest Research
InatituZe. San Antonio, Tex.), p. 42-47. [See A65-JZ80Z 21-12]
TEMPERATURE AT SCUFFING. J. P. O' Donoghue (Joseph
Lucas and Co., Ltd., Burnley, Lance., England)and A. Cameron
(London, University, London, England), p. 48-57.
FURTHER EXPERIMENTS ON THE EFFECT OF METALLIC
CONTACT ON THE PITTING OF LUBRICATED ROLLING SUR-
FACES. P. H. Dawson (As|ociated Electrical Industries, Ltd.,
Manchester, England), p. 58-63.
HYDRODYNAMIC LUBR/CATION OF PROXIMATE CYLINDR/-
CAL SURFACES OF LARGE RELATIVE CURVATURE. W. Lander
(Strathclyde, University, Glasgow, Scotland), p. 64-69.
PRESSURE DISTRIBUTIONS IN A HIGHLY LOADED LUBRI-
CATED CONTACT, M. D. Longfield (Leeds, University, Leeds,
England), p. 70-75,
THE MEASUREMENT OF OIL-FILM THICKNESS IN ELASTO-
HYDRODYNAMIC CONTACTS. A. Dyson, H. Naylor, and A. R.
WiLson (Shell Research, Ltd., Chester, England), p. 76-91. 14
refs. [See A65-JZ?64 Zl-15]
MEASUREMENTS OF PRESSURES IN ROLLING CONTACT.
3. W. Kannel (Battelle Memorial Institute, Columbus, Ohio), p.
92-99, IZrefs. [See A6S-JZ765 Zl-15]
NATURE OF METALLIC CONTACT IN MIXED LUBR/CATION.
H. Chrlstensen (Norway, Technical University, Trondheim,
Norway), p. 100-110. 6 refs. [See A65-3Z?66 21-15]
A CORRELATION BETWEEN THE THEORETICAL AND EX-
PER/MENTAL RESULTS ON THE ELASTOHYDRODYNAM/C LU-
BRICATION OF ROLLING AND SLJ.DING CONTACTS. H. S. Cheng
and F. K. Orcutt (Mechanical Technology, Inc., Latham, N.Y. ),
p. lll-lZl. 16 refs. [See A65-32767 21-15]
PARTIAL ELASTOHYDRODYNA/_IC LUBRICATION IN
ROLLING CONTACT. T. E. Tallian, J. I. McCool, and L. B.
Sibley (SKF Industries, Inc., King of Prussia, Pa. ), p. iZZ-157.
18 refs. [See A65-32768 ZI-15]
THE LUBRICATING CONDITION OF A LIP SEAL. F. H/rano
(Kyushu University, Fukuoka, Japan) and H. Ishiwata (Nippon Oil
Seal Industry Co., Ltd., Tokyo, Japan}, p. 138-147. 7 refs.
[See A65-JZ769 21-15]
THE MECHANICS OF ROLLER BEAR/NGS. P. Garnell and
G. R. Higginson (Royal Military College of Science, Shrivenham,
Wilts., England), p. 148-156o
ELASTOHYDRODYNAMIC BEHAVIOUR OBSERVED IN GEAR
TOOTH ACTION. Darle W. Dudley (Mechanical Technology, Inc.,
Latham, N.Y.), p. 157-165. ii refs. [See A65-BZ770 Zl-I5]
A65-32762
ELASTOHYDRODYNAMIC LUBRICATION AT POINT CONTACTS.
J. F. Archard (Leicester, University, Dept. of Engineering,
Leicester, England)and E. W. Corking (English Electric Co., Ltd.,
Whetstone, Middx., England).
IN: ELASTOHYDRODYNAM/C LUBRICATION; SYMPO61UM,
LEEDS, ENGLAND, SEPTEMBER ZI-Z3, 1965. GENERAL PAPERS.
[A65-JZ761 Z1-15]
London, Institution Of Mechanical Engineers, 1965, p. 17-Z6.
15 refs.
Comparison of the classical hydrodynamic theory, which lead•
to the concept of a side-leakage or ellipticity factor 4,, which is the
proportional reduction in pressure attributable to the existence of
• ide-leakage. In the isovis¢ous theory of an undeforrned point
contact 4, is a constant equal to [1 + (ZRx/3Ry)] "1 where R x and Ky
are the effective radii of curvature parallel to and perpendicular
to the direction of motion. This concept is used in the derivation
of simple elastohydrodynamic theories for a point contact. The
theories agree reasonably well with measurements of the film
thickness using the orossed-cylinders machine under conditions in
which Rx/Ry was varied between approximately 0.3 and l_. 0. Two
semianalytical solutions of the theory of elastohTdrodynamic lubrica-
tion at point contacts are presented. It is as•umed that the shape of
the surface is identical with that which occur• under the same load
in the absence of a lubricant; the film in the central region ls there-
fore assumed to be parallel. Isobar plots of deduced values of the
reduced pressure q are shown. These solutions and Archard I •
numerical integration all give expres•ions for the film thickness
approximately of the form hne (_?I0u)3/dRS/IZ(_ = /E' )-1/1_.
F.R.L.
A65-32764
THE MEASUREMENT OF OIL-FILM THICKNESS IN ELASTO-
HYDRODYNAMIC CONTACTS.
A. Dyson, H. Naylor, and A. R. Wilson (Shell Research, Ltd.,
Thornton Research Center, Chester, England).
IN: ELASTOHYDRODYNAMIC LUBRICATION; SYMPO51UM,
LEEDS, ENGLAND, SEPTEMBER ZI-ZJ, 1965. GENERAL
PAPERS. [A65-JZ761 Zl-15]
London, Institution of Mechanical Engineers, 1965, p. 76-91.
14 refs.
Asses#ment of the validity of elastohydrodynamic lubrication
theory by use of the values of oil-film thickness predicted by Dowson
and Higginson, which are compared with measurements obtained by
experiment in a disk machine lubricated with a wide variety of fluids.
It is shown that, over the range I to 40 _in., theoretical and measured
values are in close agreement for most of the fluids examined, Thus,
over this range the predicted dependence of film thiokness h on
rolling speed u, viscosity T}0, and pressure coefficient of viscosity
a is confirmed. The experimental results are consistent with the
expression h'_(u_0)0.65_0"56. The insensitivity of film thickness
to load at loads exceeding 400 1h/in. and to sliding at constant
rolling speed is also demon•trated. A tentative explanation is of-
fered of the discrepancies between theoretical and measured values
that emerge under conditions producing thicker films. Unlike most
of the fluids examined, a polymer solution and a polydimethyl sili-
co{_e fluid formed film• significantly thinner than predicted.
F.R.L.
A65-32767
A CORRELATION BETWEEN THE THEORETICAL AND EXPERI-
MENTAL RESULTS ON THE ELASTOHYDRODYNAM/C LUBRICA-
TION OF ROLLING AND SLIDING CONTACTS.
H. S. Cheng and F. K. Orcutt (Mechanical Technology, Inc.,
Latham, N.Y. ).
IN: ELASTOHYDRODYNAA_IC LUBRICATION; SYMPOSIUM,
LEEDS, ENGLAND, SEPTEMBER ZI-Z3, 1965. GENERAL
PAPERS. [A65-JZ761 21-15]
London, Institution Of Mechanical Engineers, 1965, p. lll-lZl.
16 refs.
Navy- supported research.
Summaries of major experimental data on the pressure, tem-
per&ruts, and film thickness bet_,een two circular disks, as well
as theoretical solutions of the thermal-elastohydrodynamic lubrica-
tion of infinitely long rollers. Correlation is made between theoreti-
oal and exp.erimental results. Agreement between the theoretical
and experimental film thickness and surface temperatures ia found
tO be fair, but major discrepancies are shown to exist between the
measured and predicted pressure distributions. The sharp pressure
peak predicted by the theory was not observed in the experimental
pressure distributions; however, certain discontinuities in the pres-
sure slope were discovered in the exit region of the pressure profile.
Possible reasons for the discrepancy of pressure data are discussed.
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In addition, an isothermal elastohydrodynamic solution considering
viscoelastic effects of the lubricant is investigated, The behavior
of the lubricant is assumed to obey the law of a Maxwellian fluid.
Preliminary results show that the viscoelastic effect is extremely
important and could completely remove the pressure peak found in
the results based on a Newtonian lubricant. F.R.L.
A65-32769
THE LUBRICATING CONDITION OF A LIP SEAL.
F. Hirano (K)_shu University, Fukuoka, Japan) and H. Ishiwata
(Nippon Oil Seal Industry Co. , Ltd. , Tokyo, Japan).
IN: ELASTOHYDRODYNAh41C LUBRICATION; SYMPf_IUM,
LEEDS, ENGLAND, SEPTEMBER. 21-23, 1965. GENERAL
PAPERS. [A65-32761 Zl-15]
London, I/_stitution of Mechanical Engineers, 1965, p. 138-147.
7 refs.
Establishment of a general formula for the value of _, which
was previously found to he dependent on the viscoelastic property
_f the sea! _. _-_eria! a-d _ r_,,Sh._.s of the sealinR surface, by
applying the theory of the foil bearing. Since the viscoelastic
deformation of the lip is caused by sliding on peaks and valleys of
the surface roughness, its significant effect should be taken into
consideration. The result is given as %' = 2C (r/hmax)I/3(hmax/A) 2/
exp 0_paff'A/hma x) where r is the radius of the shaft, hma x the peak-
to-valley height of the roughness of the shaft, A the width of rough-
ness, Pa the average contact pressure w/2ffr, J' the dynamic
compliance of the lip, and C and _ are constants. The theoretical
relation not only gives a satisfactory explanation for experimental
results, but also allows clarification of the limiting condition of the
sealing action of a lip seal from a unified view with that of a mechan-
ical seal. F.R.L.
A65-32770
ELA_OHYDRODYNAM_C DF-ILA%qOUR OBSEP.VED L_! GE.%P.
TOOTH ACTION.
Darle W. Dudley (Mechanical Technology, Inc., Latham, N.Y. ).
I/N: ELASTOHYDRODYNAM/C LUBRICATION; SYMPOSIUM,
LEEDS, ENGLAND, SEPTEMBER 21-23, 1965. GENERAL
PAPERS. [A65-32761 21-15]
London, Institution of Mechanical Engineers, 1965, p. 157-165.
Ii refs.
Examination of several actual gear case histories to determine
how the elastohydrodynamlc theory of lubrication fits with the facts
that have been observed. In the field of power gearing a wide varie-
ty of lubrication situations exist. Spur and helical gears running at
high pitch-line velocity will operate for as much as a billion tooth
contacts without enough wear occurring to remove machining marks
iS-millionths of an inch deep. The teeth are apparently separated
by an appreciable oil film. Slow speed gears with thin lubricants
may wear as much as I/8 in. in I0 million cycles of operation,
F.R.L.
A65-32784 =
MAGNETOHYDRODYNAMIC EFFECT IN LUBRICATION. Ii - FULL
JOURNAL BEAB.ING WITH INERTIA EFFECTS.
J. P, Agarwal (Institute of Technology, Kharag!mar , India).
Ia_i, Institutul Politehnic, Buletinul, vol. I0, no. I/Z, 1964,
p. 67-7Z. 5 refs.
Application of the momentum integral method to the investiga-
tion of the effect of a magnetic field on the load capacity of a full
journal bearing in the case of an electrically conducting lubricant.
It is found that load capacity depends on the Hartmann number, in-
creasing with the magnetic field. Good agreement with results
obtained for sliding bearings is noted. V, P.
A65-32933 =
RHEOLOGICAL ASPECT OF TOOL WEAR IN MACHINING
GRAPHITE.
H. Takeyama (Government Mechanical Laboratory, Tokyo, Japan).
(American Society of Mechanical Engineers, Winter Annual Meeting,
New York, N.Y. , Nov. Zg-Dec. 4, 1964, Paper 64 - WA/prod-7. )
ASME, Transactions Series B - Journal of Engineering for indus-
try, vol. 87, Aug. 1965, p. 359-364. 8 refs.
A65-33125
Experimental analysis of the mechanism of tool wear. especial-
ly its speed effect, in machining graphite. When machining mate-
rials such as graphite and plastics, an interesting phenomenon is
observed in the manner of tool wear: the faster the speed, the lower
the rate of tool wear. To explain the relationship between tool wear
and machining speed, it is assumed that the trailing portion of a
rheological material in contact with a slider cannot follow the slider
at higher sliding speeds because of its retardation of the elastic
recovery. Considering the friction between graphite and tool, a de-
crease of the effective contact area between both, with an increase
of the relative sliding speed must result in a decrease of the effective
abrasive number of graphite; consequently, there must also result
a decrease of the amount of tool wear, if the abrasives are dis-
tributed uniformly in the graphite material and the stresses on the
contact area are almost constant regardless of sliding speed and
contact area. M.M.
A65-32944
EFFECT OF TITANIUM ON THE RESISTANCE OF FERRITIC-
AUSTE.';IT!C STEELS TO TTqT_.RCRYSTALLINE CORROSION.
L A. bevin and D. G. Kochergina (State Institute of Oil Machine
Construction. USSR).
(Metallovedenie i Termicheskaia Obrabotka Metallov, Sept. -Oct.
1964, p. 22-Z5.)
Metal Science and Heat Treatment. Sept.-Oct. 1964, p. 602-605.
Translation,
Discussion of the effect of titanium additions on the intercrys-
talline corrosion resistance of ferritic austenitic KhZ1N5 and
Kh21N6M2 steels after quenching at 950, 1050, and 1250°C. Titanium-
free samples of both steels, containing 0.04 to 0. 09_0 of carbon con-
tent, show prolonged resistance to intercrystalline corrosion, after
quenching from 950°C, In contrast, samples with 0. Z84 to 0. 61% Ti,
even when they are resistant after additional heating at 450 to g50°C,
rapidly lose this resistance at 1250°C. In weakly oxidizing media,
the resistance decreases as the amount Of ferrite in the samples
increases. Titanium is found to promote ferrite tormation, but
slows down carbon diffusion and forms carbides during tempering.
Titanium additions are found to be favorable only when the amount
is precisely controlled. V.Z.
A65-32945
THE TITANIUM/CARBON RATIO IN STAINLESS STEELS.
M. B. Shapiro and I. G. Volikova (Scientific Research Institute of
Chemical Machine Construction, Moscow, USSR).
(Metallovedenie i Termicheskaia Obrabotka Metallov, Sept. -Oct.
1964, p. 39, 40. )
Metal Science and Heat Treatment, Sept. -Oct. 1964, p. 619-621.
5 refs. Translation.
Discussion of the titanium/carbon ratio in stainless steele as
adetermining featureof intercrystallinecorrosionresistance. The
enhanced resistance is attributed to the ability oftitanlum to form car-
bides. Curves are presented of the variation of the amount of uncombined
carbon with quenching temperature for different Ti/C ratios. Limit
temperatures are shown up to which steels with a given Ti/C ratio
can be heated without becoming susceptible to intercrystalline cor-
rosion during subsequent tempering. V.Z.
A65-33125
LUBR/CATION OF BALL BEARINGS IN HIGH SPEED APPLICA-
TIONS.
Norton H, Goldstein (Boeing Co., Seattle, Wash.).
Engineering Materials and Design, vol. 8, July 1965, p. 470-47Z.
Account of the problems regarding the lubrication of hlgh-speed
ball bearings. The benefits of high-speed rotation an_ the role and
method of lubrication are discussed, and types of lubricant and the
effects of grease shear and oil churning are described. Best lubrica-
tion of a high-speed bearing is attained when the oil volume circu-
lating over the hearing components is controlled so that just enough
oil is applied to wet the rolling surfaces. Oil mist lubrication
provides accurate control of the amount of oil delivered to a bearing
by an oiler or wick; the oil used in an oil mist system should be a
relatively low viscosity mineral oil. High-speed bearings can be
harmfully affected by oil churning, as the internal friction in the
bearing may cause heat rise, and it can retard free motion of the
bearing elements. B. B.
!2.1.
A65-33134
A65.33134 _
THE PO6SIBILITY OF SERVICE FAILURE OF STAINLESS STEELS
BY STRESS CORP.OSION CRACKING.
J. E. Truman (Firth Brown, Ltd., Sheffield, England)and H. W.
Kirkby (Firth Brown, Ltd. , Research Laboratory, Sheffield,
England).
Metallur_, vol. 7Z, Aug. 1965, p. 67-71. 15 refs.
Review of the relative susceptibilities to stress-corrosion-
cracking failure of the three basic types of stainless steel (austenitic,
ferritic, and martensitic). It is concluded that, with the austenitic
steels, cracking is a hazard only in special types of plant service
at elevated temperatures, and that the steels can be used with
complete safety for load-bearing applications at atmospheric tern-
peratllres. There is no stress corrosion hazard with the ferritic
steels and little with the martensitlcs if they are softened to less
than 65 to 70 tons/in. Z tensile strength. (Author) R.A.F.
A65-33218
EL_TOHYDRODYNAMIC LUBRICATION - AN INTRODUCTION
AND A REVIEW OF THEORETICAL STUDIES.
D. Dowson (Leeds, University, Mechanical Engineering Dept. ,
Leeds, England).
IN: ELASTOHYDRODYNAh4/C LUBRICATION; SYMPOSIUM,
LEEDS, ENGLAND, SEPTEMBER 21-Z3, 1965. NOTATION,
REVIEW PAPERS, BIBLIOGRAPHY.
London, Institution of Mechanical Engineers, 1965, p. 7-16.
Study of situations in which the elastic deformation of the
surrounding solids plays a significant role in the hydrodynamic
lubrication process. Following consideration ot the general fea-
tures of the luhrication of line and point contacts, theoretical work
is reviewed, with the comment that knowledge of elastohydrody-
n&mics calls for an acquaintance with viscous flow, elasticity,
thermodynamics, theology, dynamics, and mathematics. Attention
is given to film thickness and film shape, pressure distribution,
surface tractions, stresses in the solids, side leakage, and point
contacts, Lubricant properties are considered, and it is pointed
out that many of the predictions of elastohydrodynamic theory have
now been confirmed by experiment. It is considered that the theo-
retical results can be employed in the analysis of machine elements
with some confidence. F.R,L.
A65-33219
EXPER/MENTAL STUDIES OF ELASTOHYDRODYNAM/C LUBR/CA-
TION.
J. F. Archard (Leicester, University, Dept. of Engineering,
Leicester, England).
IN: ELASTOHYDRODYNAMIC LUBRICATION; SYMPOSIUM,
LEEDS, ENGLAND, SEPTEMBER ZI-Z3, 1965. NOTATION,
REVIEW PAPERS, BIBLIOGRAPHY.
London, Institution of Mechanical Engineers, 1965, p. 17-30.
Review of experimental studies of lubricated systems under
concentrated load, with consideration of the parallel development
of the theory. The discussion is concerned with those forms of
experimental apparatus which attempt to produce simplified and
well defined experimental conditions. Experimental techniques to
measure film thickness and the _nalyses of such measurements are
described. When measurements of conditions within the gap between
the disks of a four-disk machine are made, conclusions can be drawn
with reference to the shape of the film in line and point contact, as
well as the pressure and temperature distribution. Friction and
effective viscosity are examined, together with the effects of mate-
rial properties. Problems of partial elastohydrodynamlc lubrica-
tion and some applications are considered. F.R.L.
A65-_i3220
BIBLIOGRAPHY.
D. Dowson (Leeds, University, Mechanical Engineering Dept.,
Leeds, England) and J. F. Archard (Leicester, University, Dept.
of Engineering, Leicester, England).
IN: ELASTOHYDRODYNAMIC LUBR/CATION; SYMPOSIUM,
LEEDS, ENGLAND, SEPTEMBER 21-23, 1965. NOTATION,
REVIEW PAPERS, BIBLIOGRAPHY.
London, Institution of Mechanical Engineers, 1965, p. 51-35.
Bibliography of the symposium on elastoh),drodynamic lubrica-
tion held in Leeds, England, from Sept. Zl to Sept. Z3, 1965.
F.R.L.
A65-33624 :_
RESISTANCE SPOT WELDING OF TITANIUM ALLOY 8AI-IMo-IV.
K. C, Wu and T. A. Krinke (Northrop Corp, , Norair Div, ,
Materials Research Group, Hawthorne, Calif. ).
IAmerican Welding Society, Annual Meeting, 46th, Chicago, lit.,
Apr. Z6-30, 1965, Paper.)
Weldin_ Journal, Research Supplement, vol. 44, Aug. 1965, p. 365-s
to 371-s. 6 refs.
Program for establishing the optimum welding conditions for
one-sheet thickness (0,060 in. ) through evaluation of the tension-
shear, normal-tension, and fatigueJstrength of joints in resistance
spot welding. The latter will be used extensively in the joining of
skin and Stringer structures for supersonic aircraft. The program
includes the investigation of the effect of a corrosive environment
under stress and thermal exposure without load on joint strength and
microstrueture Using a sing!c-phase ac resistance welding nlachine
tension-shear and normal-tension specimens were fabricated to
evaluate the joint strength and ductility at -i65°F, room temperature,
and 600°F. Since the shunting current was not a problem with this
alloy, minimum spot spacing was determined by residual stress
measurements using a photo-stress analysis technique. The fatigue
strength at room temperature of single- and multiple-spot welds was
determined and correlated to residual stress. Stress-corrosion
properties in the 400 to 700°F temperature range were evaluated;
and the microstructural stability of welds exposed in air and in argon
at 600°F for periods of 500 and 1000 hr was studied.
(Author) D. P. F.
A6.S.33627
CARBON-FUNCTIONAL ORGANOSILICON FLUOROESTERS AS
SYNTHETIC LUBRICANTS.
Paul M. Kerschner (Cities Service Research and Development Co. ,
Cranbury, N.J. ).
(American Chemical Society, h,leetin_, 1481h, Chica_o, Ill., Sept.
1964, Paper. )
I & EC - Industrial and Engineering Chemistry, Product Research
and Development, vol. 4, Sept, 1965, p. 197-200. 6 refs,
Effort to combine the best lubricant product characteristics of
the esters, the silicones, and the fluorinated hydrocarbons into a
single molecular species which resulted in the synthesis of a class of
compounds known as carbon-functional organosilicon fluoroesters.
The purified products possess good viscosity-temperature charac-
teristics over wide temperature ranges, low pour points, and good
lubricity at moderate and extreme pressures. Oxidation and cor-
rosion stability have been demonstrated at 350°F, and the resis-
tance to coke formation at 5900F would seem to indicate oxidation
stability at temperatures in excess of 350°F. Thus, the experi-
mental results confirmed the basic assumption motivating this
research. (Author) hi. F.
A65-33851 :_
THE MAGNETOHYDRODYNAMIC PARALLEL PLATE SLIDER
BEARING.
D. C. Kuzma (General Motors Corp., Research Laboratories,
Warren, Mich. ).
(American Society of Mechanical Engineers t Winter Annual
Meeting# New York# N.Y.# Nov. 29-Dec. 41 1964_ Paper
64 - WA/_ub-Z.)
ASME r Transactions t Series D - Journal of Basic Engineering,
vol. 87, Sept. 1965, p. 778-780.
Analytical investigation of the effect of a nonuniform applied
magnetic field on the operation of a parallel plate slider bearing.
It in found that the optimum magnetic field profile is a step
function, This profile increases the load-carrying capacity, while
decreasing the friction factor. The results are said to indicate
that the nonuniform applied magnetic field is definitely superior
to the uniform applied magnetic field, and that the operating
characteristics of magnetohydrodynamic bearings may be im-
proved by a nonuniform applied magnetic field. (Author) M.M.
122
tA65-33852 =
CALCULATION OF WEAR RATE.
I. V. Kraghelsky (Academy of Sciences, Research Institute of
Mechanical Engineering, Moscow, USSR).
(American Society of Mechanical Engineers_ Winter Annual
Meeting, New York, N.Y., Nov. 29-Dec. 4, 1964, Paper
64 - WA/Lub-5.)
ASME, Transactions, Series D - Journal of Basic Engineering,
vol. 87. Sept. 1965, p. 785-790. 16 refs.
Presentation of exhaustive analytical data on factors contributing
to the wear of a deformed body interacting with an absolutely rigid
rough solid. It is believed that wear results from the deformation
of a body due to geometrical and mechanical factors and due to its
adhesion bonds. Three types of wear are considered: by elastic
deformation, by plastic deformation, and by microcutting. The
suggested criteria allow the determination of conditions which cause
these types of wear to appear. It is shown that the rate of wear -
t. e. , the ratio of height of the worn layer to the distance of sliding
at elastic contact - depends on the elasticity modulus, roughness.
friction coefficient, nominal pressure, rupture stress of material,
and on the power eXpU_LCL_L _ L[._ fC.ti&uc =uY "'_ T_ ?lactic contact
it depends on the roughness, nominal pressure, hardness, destroying
defo_n%atton, and the friction coefficient. In microcutting, it
depends on roughness, nominal pressure, and hardness. Wear in
naicrocutting is found to be independent of the friction coefficient.
The formulas derived are borne out by experirnents. These
[or_zulas may be readily modified for the case of two rough surfaces.
(Author) M.L.
A6S-33853 =
LUBRICATION REVIEW.
T. E. Tirnkens (U.S. Army, Watervliet Arsenal. Watervilet,
N.Y.), R. D. Brown, R. A. Burton (Southwest Research Institute,
San Antonlo, Tex. ), E. E. Klaus (Pennsylvanla State Universi-
ty, College Of Englneering, Dept. of Chemical Engineering, Petro-
!e,_ _efiming Laboratory Div. , University Park, Pa. ), W. J.
Wojtowicz (H. A. Montgomery Co., Detroit, Mich.), and F. J.
VillIorth, Jr. (Texaco, Inc.. Research Center. Beacon, N.Y.).
(American Society of Mechanical Engineers r Winter Annual Meetin[,
New York, N.Y., Nov. 29-Dec. 4, 1964, Paper 64 - WA/Lub-I. )
ASME, Transactions, Series D - Journal of Basic Engineering,
vol. 87, Sept. 1965, p. 79.1-804. 150 refs.
Presentation of information on publications relating to several
aspects of the field of lubrication. Many of the results of current
theoretical and experimental investigations are summarized. The
areas revlewed include fluid-film lubrication, developments in
lubricants, metalworking lubricants, automotive lubricants, gear
lubrication, boundary lubrication, rolling element bearings, and
friction and wear. (Author) M.L.
A65-33854 =
MAGNETOHYDRODYNAM/C SQUEEZE FILM BEARINGS.
F. T. Dodge (Southwest Research Institute, Dept. of Mechanical
Sciences, San Antonio, Tex.), J. F. Osterle, and W. T. Rouleau
(Carnegie Institute of Technc4ogy, Dept. of Mechanical Engineering,
Pittsburgh, Pa. ).
(American Society of Mechanical EnKineers_ Winter Annual Meeting,
New York, N.Y., Nov. g9-Dec. 4, 1964, Paper 64- WA/Lub-3.)
ASME, Transactions, Series D - Journal of Basic Engineering,
vol. 87, Sept. 1965, p. 805-809. 6 refs.
Theoretical analysis of squeeze film bearings which use an
electrically conducting fluid, such as a liquid metal, as the luhri -
cant, and which are in the presence of a magnetic field. Electrical
energy is added tO the film by an exterior source. By considering
infinitely long rectangular plates, the fluid film thickness is de-
termined as a function of time, with the applied magnetic and
electric fields as parameters. It is shown that the squeeze action
is altered significantly when the electric field is symmetrical
about the center of the bearing, and results are presented for
various values of the Hartmann number. (Author) M.M.
A65-34699
EXTENSION OF DRAIN PERIODS IN GAS TURBINE ENGINES
USING IMPROVED SYNTHETIC LUBRICANTS.
123
A65-348_39
H. W. Reynolds, Jr. ( United Aircraft Corp. , Pratt and Whitney
Aircraft Div. , East Hartford, Conn. ) .
Society of Automotive Engineers, National Aeronautics and Space
En_ineerin_ and Manufacturing Meeting, Los Angeles, Calif. ,
Oct. 4-8, 1965, Paper 650814. H p.
Members, $0.75; nonmembers, $I. 00.
Analysis of the so-called "constant oil-monitoring system" which
uses an electrical conductivity tester with Type 2 oils and provides
a practical, sensitive, and low-cost means of extending oil life
without fixed use-time limitations. A brief history of the
development of lubricants is traced, and basic performance criteria
and methods used for extending oii life are given. Potential
benefits to airlines through use of the constant oil-monitoring
system are outlined. B.B.
A65.34831
MULTIPURPOSE AERONAUTICAL LUBRICATING GREASES.
M. J. Devine, E. R. Lamson, and L. Stailings (U.S. Naval Air
Engineering Center, Aeronautical Materials Laboratory, Phila-
delphia, Pc. ),
_ocietv of Automotive Engineers, National Aeronautic and Space
Engineering and Manufacturin_ Meeting, Los Angeles, CaLl/.,
Oct. 4-8, 1965, Paper 650817. 7p.
Members, $0.75; nonmembers, $1.00.
Description of the use and limitations of a range of aeronautical
lubricating greases specified for military vehicles and components.
Sixteen greases are evaluated, and important properties of il of the
more generally used greases are tabulated. Because of problems
presented by the increaslng number of different greases required for
the variety of vehicles and components, a program has been initiated
to establish possibilities for multipurpose greases, and various
consolidations have been ef_ected. It is anticipated that within five
7ears the number of greases required may be reduced to two.
F.R.L.
A65.34836
A NEW HIGH TEMPERATURE BEARING MATERIAL.
Mukul K. Mukherjee (Midwest Research Institute, Kansas City, Ms. ).
Society of Automotive En_[ineers, National Aeronautic and Space
Engineering and Manufacturing Meeting, Los Angeles, Calif. ,
Oct. 4-8, 19651 Paper 650796. 7 p. 21 refs.
Members; $0.75; nonmembers, $I.00.
Characteristics of new bearing materials, suitable for high-tem-
perature applications, which possess preferred lattice structural
properties and appear to exhibit low friction and wear coefficients.
Materials evaluated were MgNi, MgNi2, Ni2A13, Ct-Ti (Ti + A1),
TiAI 3, and _ -Co (Co + Zn). Friction and wear characteristics
were determined on a pellet friction machine at a linear surface
speed of 580 fpm at temperatures up to 1000°F in air or N 2. The
coefficient of friction is determined by measurement of the torque
necessary to drive the pellet holder on its axis. The most feasible
manufacturing method appears to be sintering, provided the smalles_
available particle size powders are sintered directly in a mold de-
signed to give the same shape as the bearing and provided the method
is selected so that the matrix has a low porosity and limited particle
growth. Future advancement of the bearing is considered to lie in
the possibility of using a suitable precipitation hardenable high-
temperature material, thus ensuring good maintenance characteris-
tics and reliability. F.R.L.
A65.34839
AIR TRANSPORT LANDING GEAR MAINTENANCE.
William W. WiJ:t (United Air Lines, Inc., Elk Grove Township, Ill.).
Societ). of Automotive Engineers, National Aeronautic and Space
Engineering and Manufacturing Meeting, Los Angeles, Calif. ,
Oct. 4-8, 1965, Paper 650842. 6 p.
Members, $0.75; nonmembers, $I. 00.
Airline experience regarding landing gear design and maintenance,
with suggestions tO assist design engineers in prevention of some of
the problems encountered. The necessity for large radii on corners
to prevent cracks is stressed. Material which is tolerant of some
nicks and scratches should be chosen, and troubles arising from
overzealous attempts to save weight are discussed. Joints and
bushings should be as few as possible and adequately protected
against corrosion. Accurate identification of parts is important.
Lubrication and hydraulic seal leakage problems are examined, and
the importance of simple design is emphasized. F.R.L.
A65-34857
A6.S -348.$7 =
PATTERN-CONFORMING CRACKING OF AN OXIDE FIi/Vl ON
ALUMINUM DURING HIGH-TEMPERATURE OXIDATION [ZAKONO-
_AERNOE RASTRESKIVANIE OKISNOI PLENK1 NA ALIUMINII Pal
VYSOKOTEKIPERATU RNOM OKISLENII].
Iu. D. Chtetiakov and A. lu. Mendelevich (!%£oskovskii Lnstitut Stali
i Splavov, Kafedra Proizvodstva Chistykh Metallov i Poluprovod-
nikovykh Materialov, Moscow, USSR).
Tmvetnaia Metallur_iia, vol. 8, no. 3, 1965, p. 127-130. ZZ refs.
In Russian,
Investigation of the process of pattern-conforming cracking of
an oxide filn% on aluminum occurring during high-temperature oxida-
tlon and resulting from oriented growth of the film on the sutqaces
of the metal grains. The driving force of this process is found to be
the energy field of the crystal lattice of the metal and diffusion of
hydrogen atoms fEom the metal into the oxide film. The assumption,
on the part of a numbcr of author s, that a good crystailochemicai
correspondence exists between aluminum and the 7-oxide of aluminum
ie shown to be false. Pattern-conforming cracking of an oxide film
is said to he the cause of the decrease in corrosion resistance of
welded seams and articles made of pure aluminum subjected to
high-temperature heat treatment. A.B.K.
A65 -3,496 I
HIGH-ALLOY STEELS,
E. A. Schoefer (Alloy Casting Institute, New York, N. Y. ).
Machine Design, vol, ]7, Sept, 9, 1965, p. 19-Z4.
Review of the properties of "high-alloy" steel castings, which
contain at leait 8% nickel and/or chromium. These alloys are used
to resist corrosion and provide strength at temperatures above
[Z00°F. The physical and mechanical properties of both corrosion-
resietant and heat-reeietant caet high alloys are described, and
techniques for casting and fabricating them are discussed. P.K.
A65-_14977
INFLUENCE OF THE DEGREE OF DEFORMATION AND THE
ANNEALING TEMPERATURE ON THE ELECTROCHEMICAL
CORROSION OF TITANIUM AND AN ALLOY OF TITANIUM WITH
0.2% PALLADIUM,
N. D. Tomaehov and lu. M. Ivanov (Akademiia Nauk SSSR, Institut
Fizicheekol Khimii; Ooeudaretvennyi Nauchno-lssledovatel'ekii i
Proektnyi Institut Redkometallicheekoi Promyehlennoeti, Moscow,
USSR).
(Zashchita Metallov, no. I, 1965, p. 36. )
Protection of Metals, no. l, 1965, p, 40-45. Translation.
Study of the effects of deformation and annealing on the corrosion-
resietance of pure and alloyed titanium in eulphuric and hydrochloric
acids. The alloy tested was titanium, 0.2% palladium. It is found
that cold-rolled sheets of the pure and alloyed titanium have lower
corrosion rates in the rolling plane than annealed sheets and that
the rate of corrosion in this plane decreases with increasing
deformation. The annealing of deformed sheets at temperatures
below 600°C had no effect on the corrosion resistance, while in-
creasing the temperature above 600oc increases the corrosion rate.
The welding of unannealed sheets leads to an increased corrosion
rate of the weld seams and the area near the weld zone. P.K.
A65 44980
A RADIOCbIEMICAL METHOD OF INVESTIGATLNG THE MECHA-
NISM OF THE PROTECTIVE EFFECT OF PALLADIUM IN THE
CORROSION RESISTANT ALLOYS TITANIUM-PALLADIUM.
N. D. Tomaehov, M. N. $hchulepnikov, and lu. M. Ivanov
( Akademiia Nauk S$SR, Instltut Fisicheskoi _(himii; Gosudarstvennyi
Nauchno-lesledovatePskii i Proektnyi Inetitut Redkometallicheskoi
Promyshlennoeti. Moscow, USSR).
(Zaehchita Metallov, no. l, 1965, p. 122. )
Protection of Metals, no. l, 1965, p. I]3-135, 5 refe. Translation.
Study, using a radiochemical method, of the mechanism by
which the addition of palladium increases the corrosion-resistance
of titanium. Spechnens of annealed Ti, 0. I% Pd are treated in a
boiling solution of 5% HCf and then irradiated /or 20 hr with a flux
of slow neutrons which transforms the Pd I08 inside the alloy
into radioactive Pd 109, which can be traced. Some control specimens
are not immersed in the HCf. it ie found that treating specimens
with HCf increases the quantity of palladium at the surface at least
124
15 times, h is suggested that this accounts for the sharp weakening
of the cathode reaction due to passivation following the tntroduction
of even very small quantities of palladium into titanium. P.K.
A65-35056 _
HIGH-STRENOTH HIGH-ALLOY STEEI._.
C, L. M. Cottrell ( Bristol Aerojet, Ltd. , Rocket Motor Dept. ,
Banwell, Some,, England).
Chartered Mechanical Engineer, vol. 12, Sept. 1965, p. 4-10-445.
456.
Discussion of the characteristics of high-strength high-alloy
steels. Strengths of various alloy steels are studied and tabulated.
and toughness of high-tensile steel is considered. The effect of
melting and alloying processes on fracture toughness is plotted, and
the fatigue properties of high-strength steels are evaluated.
Finally, currosion and heat-resistant steels and machining and
forming methods are analyzed. It ie concluded that the maximum
strength of high-alloy steele has greatly increased in recent
years and that current developments are mostly aimed at combining
this with greater toughness, better working properties, and higher
corrosion reeietance. B.B.
A65-3,$750
SOME AIRCRAFT CORROSION PROBLEMS AND THEIR SOLUTIONS.
Morgan Sinclaire (Douglas Aircraft Co., Inc., Aircraft Div,,
Chemical Section, Long Beach, Calif. ) and Robert H. Gassner
(Douglas Aircraft Co., inc., Metals Section, Long Beach, Calif. ).
(National Association uf Corrosion Engineers, Western Re,ion
Conference I Anaheim, Calif., Sept. 25-27, 1963, Paper.)
Materials Protection, vcl. 4, Oct. 1965, p. 69-73.
Description of several case histories of corrosion failares in
aircraft, and discussion of what was done in each case to remedy
the situation or prevent future occurrences. Among items dis-
cussed are hydraulic lines, angle-of-attack indicator, hot air ducting,
control cable, and bellows, it is briefly explained what procedures
were taken to prevent further failures. (Author) M. F.
A65-36014
EFFECT OF ALUMINUM ADDITIONS ON THE CORROSION RESIS-
TANCE OF TITANIUM IN SULFUR/C ACID SOLUTIONS [VLZIANIE
LEGIROVANIIA ALIUMI/_IEM NA KORROZIONNUIU STOIKOST'
TITANA V RASTVORAKH SERNOI KISLOTY].
G. M. Kirkin and N. _. Zhuk.
Zashchita Metallov, vol. l, July-Aug, 19b5, p. 380-384. 8 refs.
In Russian.
'Investigation of the effect of 0.1, 0.3, 0.6, 1.0, 3.0, and 5.0°_o
AS additions on the corrosion resistance and electrochemical charac-
teristics of titanium at 25 to 80°C in 5 to 80_0 H2SO 4. It is found
that (i} corrosion of titanium and its alloys with aluminum tn HZ504
i| a steadily progressing process, (2) AS additions, especially up
to I%, reduce the corrosion resistance of titanium, (3) the tempera-
ture and the concentration of HzSO 4 have similar effects on the
corrosion rates of pure titanium and its alloys with aluminum, and
(4) the inferior protective properties of films that are formed on
alloy surfaces reduce the corrosion resistance of Ti-A/ alloys.
V.Z.
A65-36015 #
QUANTITATIVE ESTIMATE OF THE CORROSION FATIGUE OF
METALS [K VOPROSU O KOLICHESTVENNOI OTSENKE KORRO-
ZIONNOI USTALOSTI METALLOV].
V. V. Romanov (Akademiia Nau.k SSSR, Institut Metallurgii, Moscow,
USSR).
Zaehchita Metallov vol. i, July-Aug. 1965, p. 391-395. In Russian.
Discussion of the reliability, as criteria of corrosion fatigue,
Of the "conditions/" limit of cot: Jsion fatigue, a.lk , and the ratio
between the limits of corrosion fatigue and pure fatigue, 0 _ik/__l b,
found from the curve for the number of cycles to failure vs load.
The conclusions are drawn that (I) @.i k in no way characterizes
corrosion fatigue and measures only the remainder of the cyclic
strength of a metal, and (2) __ik/G_l b and the area between the
curves for pure fatigue and corrosion fatigue are better quantitative
criteria of corrosion fatigue. V. Z.
A65-36016 =
SOME PROBLEMS IN CALCULATING THE CONTACT CORROSICN
FOR A PLANE AND CYLINDRICAL METALLIC SURFACE [NEKO-
TORYE ZADACHI RASCHETA KONTAKTNOI KORROZII PLC KOI
I TSLLINDRICHESKOI POVERKHNOSTI METALLA].
lu. la. Iossel' , E. S. Kochanov, and M. G. Strunskii (Ts ntral' -
nyi Nauchno-lssledovatel'skii I.nstitut, Leningrad, USSR).
Zashchita Metallov, vol. I, Suly-Aug. 1965, p. 410-419. 7 refs.
In Russian.
Derivation of simple approximate expressions for the voltage
and density of the contact-corrosion current arising at the contact
surface of two different metals. The expressions apply to plane
and cylindrical contact surfaces, uncoated or coated with • dielec-
tric dye, and can be used for calculating anticorrosion systems in
engineering construction designs. As a numerical example, a
determinatlon is made of the density of the contact-corrosion
current at a point on the surface of a dye-coated high-carbon steel
sheet in contact with a dye-coated bronze sheet in soil. V.Z.
A65-36165 -"
BE._RING ALLOYS CONTAINING SOLID LUBRICANTS - FRICTION
TESTS OVER THE RANGE Z0-400°C.
E. A. Smith,
Metallur_ia, vol. 7Z. Sept. 1965, p. I19, It0.
Observation that a proprietary alloy containing graphite and
molybdenum disulphide offered a very low coefficient of friction,
which was maintained at temperatures up to 400°C. Details of the
experiments are described and results are summarized.
(Author) M. F
A65-36334
OXIDATION OF METALS.
Karl Hauffe.
(Translation of Oxydation yon Metallen und A4etallegierungen,
Berlin, 3pr*nM¢_-Vei'!a_, 1956).
New York, Plenum Press, 1905. 459 p.
$19. 50.
This book begins with a critical review of structural defects
in scaling layers formed in the process of metal oxidation, since
it iS these defects in the protective layers that determine the
mechanism and rate of oxidation, at least in those cases where
diffusion or transport processes are rate-determining. This ap-
proach leads to a classification of oxidation processes from the
point of viex_, of the theory of defects in the layer of reaction products
and of the-associated kinetics, in place of the more familiar chemical
classification as oxidation, sulfuration, halogenation, etc. Since
this classification is applicable only when the rate of oxidation is
not determined by a phase-boundary reaction, it has to be subor-
dinated to a more general one, namely, that of oxidation processes
controlled on the one hand by transport phenomena and on _he other
hand by phase boundary reactions. The author feels that a detailed
treatment of the basic, generally valid elementary processes of
metal oxidation is of greater value than a comprehensive reporting
of the mass of published results. For this reason many reports
on the oxidation of alloys of industrial interest have not been cited.
However, it is hoped that this weakness is counterbalanced by the
fundamental nature of the discussion of the possible reactions
leading to the formation of protective layers on metals. The book
is intended tO stimulate professional colleagues employed in in-
dustry to further significant experimentation. M.F.
1966
IAA ENTRIES
A66-10745 #
EFFECT OF GRAPHITE CONTENT ON THE ANTIFRICTION
PROPERTIES OF METAL-GRAPHITE MATERIALS [VLIIANIE
SODERZHANIIA ORAFITA NA ANTIFRIKTSIONNYE SVOISTVA
METALLOGRAFITOVYF.H MATERLALOV].
A66-10988
L. I. Pugina, I, M. Fedorchenko, and N. E. Ponomarenko
(Akademiia Nauk Ukrainskoi SSR, Institut Problem Materialovedeniia,
Kiev, Ukrainian SSR).
Poroshkovaia Metallur_iia, vol. 5, Sept. 1965, p. 53-57. 6 refs.
In Russian.
Investigation of the effect of graphite content (from Z0 to 90
vo1%) on the antifriction properties of graphitized nickel-based
(50 to 80% Ni) copper and iron alloys. The technique of preparation
of the materials and the experimental procedure are described.
Metal-graphite materials with up to 50 volvo of graphite content are
found to resist well high-rate sliding friction with limited lubrication
but lose strength quickly at higher graphite contents. Materials with
50 to 90 vol% of graphite content have a high dry friction coefficient
(0. ZZ to 0.40) which restricts their use without lubrication. Depend-
ing on the composition, the friction coefficient varies from 0.03 to
0.06 at friction rates to 50 m/sec and loads from 3. 3 to 3.8 kg/cm 2-
sec when the materials investigated perform with lubrication.
V.Z.
A66-10821
A LOOK AT THE M/L-L-Z3699 (WEP) LUBRICANTS.
A. G. Sundberg and E. H. Wehner _¢lreneral EIc_L,I_ Co. , Flight
Propulsion Div., West Lynn, l%4ass. ).
Societ 7 of Automotive Engineers, National Aeronautic and Space
Engineering and IVlanufacturin_ Meeting, Los Angeles, Calif. , Oct.
4-8, 1965, Paper 650816. IZ p.
Members, $0.75; nonmembers, $i, 00.
Laboratory, component, and engine tests conducted to evalu-
ate the various lubricant properties important to the 379 jet en-
gine. Such properties as elastomer volume swell, oxidatlon-cor-
rosion, coking characteristics, and lubricity were evaluated. The
effects of these various properties on engine performance and how
the laboratory results relate to the component results and engine
test results are discussed. M.F.
A66-10987 #
_'v vCTROCHE-'MICAL STUDY OF THE EFFECT OF CARBON,
TITANIUM AND MANGANESE CONTENT ON THE CUK_OSiON
RESISTANCE OF CHROMIUM-NICKEL-MANGANESE STEELS.
I - ANODE BEHAVIOR [ELEKTROKHIMICHESKOE ISSI.W.DOVANIE
VLIIANIIA SODERZHANIIA UOLERODA, TITANA I MARGANTSA
NA KORROZIONNUIU STOIKOST' KHROMONIKEL t MARGANTSEVYKH
STALEI. I - ANODNOE POVEDENIE].
9". M. Kniazheva, M. A. Vedeneeva, Said EsePdin Khali1% and Is.
M. Kolotyrkin (Nauchno-lssledovatel'skii Fiziko-Khimicheskil
Institut, Moscow, USSR).
Zashchita Metallov, voL I, Sept.-Oct. 1965, p. 465-472. Z0 refs.
In Russian,
Investigation of the effect of variations in nickel content ( re-
duction to 5%) and manganese content (5 and 10%) on the anodic
behavior of KhI8N9 steels. It is shown that (I) the reduction of Ni
content to 5_o and the introduction of !0% Ik4-nhave no effect on the
solubility rate of KhlgN9 steels at potentials from - 0.05 to I. 35 v
which include the region of a stable passive state, {Z) in the region
of secondary passivation of these metals, anodic oxidation of
manganese reduces the solubility rate as the potential increases,
and (3) the resistance to intercrystallite corrosion is higher in
steels of this type having an austenitic-ferrite structure. Reduction
of carbon content, rather than stabilization with titanium, is seen
to be preferable as a remedy against intercrystallite corrosion.
V.Z.
A66-10988 #
GAS CORROSION OF AUSTENITIC-FERRITE STEELS [GAZOVAIA
KORROZIIA AUSTENITO-FERRITNYKH STALEI].
A. A. Grlgorteva, N. P. Zhuk, and G. G. Sergeeva (Moskovskii
Institut Stall i Splavov, Moscow, USSR).
Zashchita Metallov, voL I, Sept.-Oct. 1965, p. 490-493,t I0 refs.
In Russian.
Investigation of the heat resistance in alr of four industrial
austenitic-ferrite steels (0Kh21N5MDZT, 0KhZIN6MZT, IKhZlN5T,
0KhZhN5T) with low nickel content (5. 3 to 6.7_0) at temperatures
gradually raised from 750 to I050°C. The oxide films are examined
with X rays, and curves are included showing the temperature-
dependent rate of scale formation determined by systematically
weighing the samples during the heating. The results, compared
with those for two one-phase austenitic steels (KhI8N9T, KhlgNIZMZT)
with I0. Z and IZ. 3% NI, show that the ferrite phase has a negative
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effect on the heat resistance of these steels. The negative effect
of molybdenum and the positive effect of chromium are also noted,
V.Z.
A6_-I _IPP0 #
CORROSION OF TITANIUM IN MANGANESE-AMMONIUM SULFATE
SOLUTIONS [KORROZILA TITA.NA V SUL'FATNOM MARGA/qTSEVO-
AM/vIONIINOM RASTVORE].
E, D. Chkhikvadze.(Akaderniia Nauk Gruzinskoi SSR, Institut
Neorganicheskoi Khirnii i Elsk'trokhimii, Tiflis, Georgian SSR).
Zashchita Metallov, vol. 1, Sept. -Oct. 1965, p. 595-597. 5 refs,
In Russian.
investigation of the corrosion rate of BT-I titanium and
9KhI8NIZMZT stainless steel at Z2 to Z4°C in electrolyte containing
II0 g/liter of MnSO 4. 5HzO and 150 g/liter of (NHd)2SO 4 • 600-hr
tests, using the gravimetric method to determine the change in
weight o f san-,ples, showed _ high corrosion reszstance of both
metals. Curves of corrosion rate vs pH (Z to _) , anodic polarization
v| pH (3 to 7) , and time-dependent variations in the potential are
included to illustrate the results. V.Z.
A66-11181
DETERMINATION OF THE CHARACTERISTICS OF A CIRCULAR,
FLEXIBLE PLATE, ALLOWING FOR THE FORCES OF CLAMPING
FRICTION [OPREDELENIE KHARAKTERISTIKI KRUGLOI GIBKOI
PLAbTINKI S UCHETOM SIL TRENIIA V ZADELKE I.
I. I. Sherstobitov.
IN: PROBLEMS OF DYNAMICS AND STABILITY [VOPROSY
DiNAIv'JKI I PROCHNOSTI].
Edited by Is. G, Panovko.
Riga, Latvian SSR, Izdate1'stvo Akademii Nauk Latviiskoi SSR,
1964, p. 159-172. 8 refs. In Russian.
Derivation of expressions to describe the characteristics of a
flexible, round plate, taking account of deformation in the clamped
section arising from friction forces. Stress and strain in the fric-
tion zone are considered, and Henckyls (1915) solution for the stress
and deflection of a membrane is modified. An asymptotfc solution
to the equation for large deflections of a flexible plate is worked out.
All solutions are based on the construction-deformation theories of
Ealinln, Lebedev, and Lebedeva (1960) and Panovko (1960), R.A, F.
A66-1 _182 #
DETERMLWATION OF THE CHARACTERISTICS OF A CORRUGATED
MEMBRANE, ALLOWING FOR THE EFFECT OF THE FORCES OF
CLAMPING FRICTION [OPR_'DELENIE _J-L_RAKTERISTL_ GOFRI-
ROVANNOI I%iEM.BRANY S UCHETOM VLIIANIIA SIL TRENIIA V
ZA DE LKE ].
I. I. Sherstobitov.
IN: PROBLEMS OF DYNAMICS AND STABILITY [VOPROSY
DINAMIKI I PROCHNOSTI].
Edited by la. G. Panovko.
Riga, Latvian SSR, IzdatelIstvo Akademii Nauk Latviiskoi SSR,
1964, p. 173-190. 5 refs. In Russian.
Detailed analysis of the forces acting on a partially clamped,
corrugated membrane, taking account of clamping friction. The
clamped ring and some characteristics of the membrane are cal-
culated for cases of complete and incomplete loading. A sample
problem is worked Out. R, A. F.
A66.11304 =
INFLUENCE TO PROPERTIES BY DIFFERENT HEAT TREAT-
MENT CYCLE FOR AM 355. I,
Ken}i Hashimoto (Ishikawajima-Harima Heavy Industries Co. ,
Ltd., Tokyo, Japan).
Ishikawa_im&-Harima Engineering Review, vol. 5, July 1965,
p. 395-40Z. 7 refs. In Japanese.
Analysis of the results Of five experiments for determining the
effects of various heat-treatment cycles on the final mechanical
properties of a corrosion-resistant precipitation-hardened steel
{AM 355), in terms of its metallographic structure, This metal
is under consideration for use in SST jet engines, Precipitation-
hardening effects on corrosion resistance and tensile strength have,
it is pointed out, posed an interesting problem. By control of the
heat-treatment cycles, AM 355 can be made suitable for various
applications - by affecting the presence and distribution of coherent
and incoherent precipitation and structure transformations.
F.R.L.
A66-11698 #
T,IQUID M-ETAL EMBRITTLEMENT,
R. C. Carlston (U.S. Navy, Office of Naval Research. MetalLurgy
Branch, Washington, D, C. ).
Naval Research Reviews, vol. 18, Sept, 1965, p. I-8.
Examination of the essential factors of liquid metal embrittle-
mont. The background of this phenomenon is briefly discussed,
and characteristics of the intergranular corrosion mode are con-
sidered, together with the environmental cracking modes. Some
Specific liquid-solid embrittlement couples are tabulated, as are
the factors and problems in liquid metal embrittlement, the effect
of aqueous solutions on mechanical behavior of AgCL crystals, and
the common factors in environmental cracking. It is concluded that
the interpretation of all environmental cracking modes is still zn a
state of flux, despite the attention given to it in recent years,
A_Jd_.11742 B.B.
NON-ISIETALLIC MATERIALS - NUCERITE.
W. Wood (Balfour Group, Leven, Scotland).
IN: NEW ENGINEERING MATERIALS; CONFERENCE, BIRMINGHA.M,
ENGLAND, OCTOBER 13, 14, 1965. [A66-I1736 0z-17]
London, Instltution of Mechanical Engineers, 1965, p. 92- 98.
This paper describes '"Nucerite, " a new material of construc
tion consisting Of a ceramic-metal composite which has improved
mechanical strength and abrasion resistance over glassed steel.
A wide range of ceramics is available and these can be bonded to
a range of base metals, thus giving a very wide choice of properties.
An outline of the induced crystalline structure in the ceramic shows
how Nucerite is suitable for high temperature use toget/_er with good
corrosion resistance. The application of Nucerite in the chemical
and related industries shows how its versatility cea be used to solve
high temperature, corrosion, and abrasion problems. Examples
of items of equipment, together with the conditions under which they
are being used, confirms that there is a big future for Nucerite as
it is developed and its properties are improved even further.
(Author)
A_- | 2249
EFFECT OF VARIOUS LUBRICANTS AND BASE MATERIALS ON
I_RICTION AT ULTRAH/GH LOADS.
E. E. Demorest and A. F. Whitaker (NASA, Marshall Space Flight
Center, Propulsion and Vehicle Engineering Laboratory, Materials
Div, , Huntsville, ALa. ),
American Society" Of Lubrication Engineers and American Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Pre_rint 65 LC-Z3. II p. 5 refs.
A Series of high load, low-speed sliding [riction tests was made
on eight greases and eighteen dry lubricants at normal unit loads
from 10,000 psi to 150,000 psi. Four different substrate materials
were used having a range of hardnesses from Rockwell C 18 to
Rockwell C 55. The ultimate load capability of both greases and
dry films is a function of sub&trate hardness with the best ultimate
load capability being provided by inorganically bonded molybdenum
disulfide films with small amounts of graphite added. The coefficient
Of friction of the greases appears to be an inverse function of sub-
strate hardness and a direct function of the normal load. The coef-
ficient of friction of the dry lubricants iS an inverse function of the
normal load, but does not appear to be related to the substrate
hardness. (Author)
A66-12251
SLIDING BEHAVIOR OF SOME LAYER LATTICE COMPOUNDS IN
ULTRAHIGH VACUUM.
A. J. Haltner (General Electric Co. , Missiles and Space Div. ,
Space Sciences Laboratory, Philadelphia, Pc. ).
American Society of Lubrication Engineers and American Societ), of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-ZO, 1965, Preprint 65 LC-19. IZ p. Z3 refs.
Contract No. AF 33(657)-10493.
Friction measurements have been made on a series of layer
lattice compounds selected from a number of different crystal
systems. Experiments in ultrahigh vacuum confirm the vapor
lubrication mechanism for natural graphite, pyrolytic graphite, and
boron nitride. For all other lamellar solids studied there was no
evidence that vapor tubrication played a role in the sliding mechanism.
It is likely that vapor lubrication applies to lamellar solids only when
relatively high specilic forces are acting between the layers.
(Author)
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FRICTION AND WEAR OF HEXAGONAL METALS AND ALLOYS AS
RELATED TO CRYSTAL STRUCTURE AND LATTICE PARAM-
ETERS IN VACUUM.
Donald H. Buckley and Robert L. Johnson (NASA, Lewis Research
Center, Cleveland, Ohio).
American Society of Lubrication Engineers and American Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif., Oct. I8-Z0, 1965, Preprint 65 LC-I8. 13 p. 3Z refs.
The friction and wear characteristics were determined for
fourteen hexagonal metals in vacuum at temperatures to 850°F and
sliding speeds to Z000 Iprn. The metals examined included cobalt,
titanium, zirconium, hafnium, beryllium, the rare earth metals,
and binary alloys of some of these with other elements. Single
crystals of cobalt were also examined to determine the influence of
specifically oriented planes on friction. Differences in friction
properties of these metals (e. g. , cobalt and titanium) were found
to be related to crystal slip systems and associated shear. Friction
coefficients are further related to lattice parameters for fourteen
hexagonal metals. For those hexagonal metals undergoing crystal
changes were observed in friction and wear with the crystal trans-
formation. While relatively moderate friction and wear is observed
for the hexagonal form, high friction and complete welding is
observed for the cubic StrUctures. Selective alloying of other
elements with these hexagonal metals was found to expand the
crystal lattice and to delay crystal transformation, thereby im-
provmg friction and wear characteristics. (Author)
A66-12253
ANALYTICAL ASPECTS OF GEAR LUBRICATION ON THE DIS-
ENGAGLNG SIDE.
J. W. McCain and E. Alsandor (North American Aviation, Inc. ,
Rocketdyne Div, , Canoga Park, Calif. ).
American Society of Lubrication Engineers and American Society- Of
Mechanical Engineers, Lubrication Conference, San /:rancisco,
Calif., Oct. I8-Z0, 1965, Preprint 65 LC-16. I0 p. 5 refs.
Variations and inconsistencies in the ratings of rocket engine
lubricating oils on the Ryder Gear Tester prompted an analytical
*nvestlgatton into the mechanism of lubrication. It is considered
that gears are lubricated on the disengaging side primarily to
rapidly dissipate frictional heat. Based on this consideration, it
is contended that oil nozzle position and depth of oil impingement
are important variables. It is analytically shown by using the Ryder
gears how these important variables could contribute to the load-
carrying ability of oils and how these contributions could aflect the
Ryder ratings Ot oils. (Author)
A66-12254
STUDY OF CORROSIVITY AND CORRELATION BETWEEN
CHEMICAL REACTIVITY AND LOAD CARRYING CAPACITY OF
OILS CONTAINING EXTREME PRESSURE AGENTS.
Toshio Sakurai (Tokyo Institute ol Technology, Tokyo, Japan) and
Kachio Sato (Nippon Mining Co. , Ltd. , Central Research Labora-
tory, Toda-machi, Saitama-ken, Japan).
American Society of Lubrication Engineers and American Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Preprint 65 LC-[I. 10 p. 8 refs.
The work to be described in thls paper, is a study of chemical
reaction between iron surfaces and various representative extreme
pressure (EP) agents, such as chlorine type. sulfur type, Zn-
dithiophosphate type, and the mixture of sulfur and chlorine type EP
agents, by using the hot Wire method. It has been observed that the
corrosion rate of iron follows the parabolic law or the cubic law.
The parabolic law can be explained by the diffusion mechanism of
corrosion. In order to explain the cubic law, the corrosion
retarding action of a barrier film has been assumed. From the X-
ray analysis of reaction products, the complexity of corrosion
process has been revealed. Zinc-diisobutyldithiophosphate has
shown the characteristic behavior in the corrosion process showing
retardation against the corrosion. With a binary additives system,
the joint reaction of sulfur and chlorine compounds on iron could
not be satisfactorily supported in the scope of this study. Some
interesting considerations are given for the correlation between
chemical reactivity and load carrying capacity of oils containing
EP agents. (Author)
A66-12298
A66-12255
RESEARCH AND DEVELOPMENT OF MATERIALS FOR USE AS
LUBRICANTS IN A LIQUID HYDROGEN ENVIRONMENT.
W. H. Rempe, Jr, (United Aircraft Corp. , Pratt and Whitney
Aircraft Div, , Florida Research and Development Center, Welt
Palm Beach, Fla. ).
American Society of Lubrication Engineers and American Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Preprint 65 LC-9. 9 p. 9 refs.
Contract No. NAS 8-11537.
A program was conducted to evaluate materials that could be
used al lubricants in rolling-contact bearings operating in a liquid
hydrogen environment at DN values up to 4 million mm-rpm. A
unique ball and plate test apparatus was used to test twenty candidate
lubricant materials selected for screening in the initial phase of the
program. The bail-plate tester eliminated the use of test bearings
in the initlal material screening phase where the important factor
was to evaluate the lubricants and bearing materials without the
confounding effect of other bearing parameters. No tests were con-
ducted in a nuclear radiation field; however, consideration was
given to such an environment in the selection of the candidate
materials. The lubricant investigation describes herein rc_u[t=d h,
the selection of four materials, bronze-filled fluorocarbon, bronze-
filled polyimide, Ag-WSez-polyimide and Ag-MoSz, for further
evaluation in actual bearing tests. These materials show promise
of providing a significant increase in bearing life when operating in
a ilquid hydrogen environment. (Author)
A66-12259
A NEW SYNTHETIC HYDROCARBON LUBRICANT FOR EXTREME-
TEMPERATURE APPLICATIONS.
I. N. Duling, J. Q. Griffith, and R. S. Stearns (Sun Oil Co. ,
Research and Development Div. , Marcus Hook, Pa. ).
American Societ), of Lubrication Engineers and Arn.erican Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif,, Oct. 18-20, 1965, Preprint 65 LC-I. II p. 3g refs.
Polyolefin fluids covering a wide viscosity range have been
produced in quantities sufficient for direct comparison with
petroleum Oils and with existing synthetic-lubricants. Preliminary
studies, conducted to choose the best synthesis route, revealed
that hydrogenated oligomers Of octene-I offered the optimum
balance of high viscosity index, low pour point, and excellent
stability. Further work with alpha-olefin blends, aimed at the
most economical approach, now shows that essentially equivalent
results can be obtained with the proper blend of C 6 to CI0 olefins.
Such fluids when produced in large volumes could compete
economically with present synthetics. Tests on two candidate
products - an automatic transmission fluid for high-temperature
service and a jet engine lubricant - demonstrate product capabilities
under conditions which cannot be satisfied with conventional
petroleum oils. (Author) '
A66-12261
METHYL ALKYL SILICONES - A NEW CLASS OF LUBRICANTS.
E. D. Brown, Jr. (General Electric Co. , Silicone Products Dept. ,
Waterford, N. Y. ),
American Society of Lubrication Engineers and American Societ)r of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Preprint 65 LC-4. 6 p. 7 refs.
A new family of lubricants, hybrids between 'silicones and
hydrocarbons, is introduced and characterized. The physical
properties of representative members of the series are presented
and their exceptional lubricating ability is shown. A possible
mechanism for such lubricity is postulated. (Author)
A66.12298
EVALUATION OF CORROSION CONTROL ON AIRCRAFT SKIN
COUNTERSINKS AND FASTENERS.
A. R. Erben (McDonnell Aircraft Corp. , St. Louis, Ms. ).
(National Association of Corrosion Engineers, Annual Conference,
Z.0th, Chica_o, Ill., Mar. 9-13, 1964, Paper. )
Materials Protection, vol. 4, Aug. 1965, p. 18-22.
Description of an investigation to determine best method and
material for preventing corrosion in countersink areas of fasteners
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on aircraft skin. Methods evaluated include sealant type coatings,
chemical treatments, mechanical barriers, platings on fasteners,
and organic coatings on fastener heads. Test was as follows: two
hours at ZSO°F (IZl°C)before load cycling at -65OF (-54°C) for each
chemical and sealant type barrier material, then all materials
were subjected to load cycling at the low temperature. Thereafter
specimens were exposed to 675 hours of salt spray, followed by
visual and metallographic examination. Evaluations showed zinc
chromate primer, two sealant materials, and epoxy primer on
fastener head to be best materials of those tested, (Author)
A66- ! 2299
STRESS CORROSION OF SOME AIRCRAFT MATERIALS AT HIGH
TEMPERATURE.
George Martin (North American Aviation, Inc. , Los Angeles, Calif,).
(National Association of Corrosion En6ineers, Annual Conference,
Z0th I Chicago, Ill,, Mar, 9-13, 1964, Paper. )
Materials Protection, vol. 4, Aug. 1965, p. 23, 24, 26.
Discussion of the results of a 15,000-hour test with two titanium
alloys, two precipitation hardening steels, and two superalloys ex-
posed at 650OF (343°C). Specimens of the test materials were
stressed at 23 tO 90% of yield. Surface treatments of the specimens
were salt coatings, braze coating, and salt coated braze coating.
Stress corrosion characteristics and mechanical and metallurgical
property changes are discussed. (Author)
A66-12300
CORROSION AND THE WHIRLYBIRDS.
A. S. Falcone (Haman Aircraft Corp. , Bloomfield, Conn. ).
(National Association of Corrosion Engineers, Annual Conference,
20th, Chica_o, IlL, Mar. 9-13, 1964, ._Paper. )
Materials Protection, vol. 4, Aug. 1965, p. 27, 28, 30, 31.
Discussion of corrosion problems encountered in application of
protective treatments on helicopters. The author also discusses
causes of corrosion attack on various components such as transmis-
sion gears and rotor blades; he emphasizes that proper design could
have eliminated some corrosion problems. The materials engineer-
ing specialist is required by policy in design stage of helicopter
manufacturing tO specify on blueprints those features necessary to
prevent corrosion. (Author)
A66-12317
EXPLOSION CLAD PLATE FOR CORROSION SERVICE.
Andrew Pocalyko (Du Pont de Nemours and Co., Inc., Explosives
Dept., Pompton Lakes, N.J. ).
(National Association Of Corrosion Engineers, South Central
Region Conference_ Dallas, Tex., Oct. 20-gZ, 1964, Paper.)
Materials Protectionj vol. 4, June 1965, p. 10-15. Zl refs.
Explosion cladding is a joining process in which energy of
detonating explosives is controlled So that similar and dissimilar
metals are metallurgically bonded, without intermediate metal and
without externally applied heat. The author (1) explains advantages
of this bonding method, (Z) discusses metallurgical bond achieved
and properties of clad products including corrosion resistance, and
(3) briefly discusses several applications using clad plate.
(Author)
A66-12318
EDGE CORROSION ON A/RCRAFT - EXPERIMENTING WITH
ALUMINUM, MAGNESIUM, AND STEEL.
S. L. Chisholm (U.S. Navy, Naval Air Station, San Diego, Calif.).
(National Association of Corrosion Engineers, Western Re,ion
Conference r Anaheim r Calif._ Sept. 25-27, 1963, Paper.)
Materials Protection, vol, 4, Apro 1965, p, 4g-50.
Discussion of experiments to determine causes and methods
for prevention of metallic edge corrosion of naval aircraft. Metals
tested were carbon steel, 7075T6 aluminum, and AZJ1B magneeiuFn.
The primary purpose of the experiments was to evaluate surface
treatments, primers, and performance Of epoxy enamels as com-
pared tO acr)_lic-nitro-cellulose lacquer systems. (Author)
A66-12371
DIFFUSED ALUMINUM COATINGS FOR HIGH TEMPERATURE
SERVICE.
Robert S. Brown (Union Carbide Corp. , Stellite Div. , New
Products Dept. , Kokomo, Ind. ).
(National Association of Corrosion Engineers, North Central Re,ion
Conference, Minneapolis, Minn., Sept. Z8-30, 1964, Paper. }
Materials Protection, vol. 4, July 1965, p. 50, 51.
Brief description of the performance of diffused aluminum
coatings in high temperature applications. The method of applying
diffused aluminum to several different base alloys is outlined, and
an oxidation test is described and certain of its results are tabulated.
The equipment required for application is discussed, and the reac-
tions occurring during the coating process are examined. B.B.
A66.12723 #
STUDY OF AI-Zn-Mg ALLOYS. IS.
Takuichi Morinaga, Tsuneo Takahashi. and Junichiro Yamashita
(Tokyo Institute of Technology, Tokyo, Japan).
Li6ht Metals (Tokyo), vol. 15, Sept. 1965, p. 280-286. 6 refs.
In Japanese.
Study of the effects of Cr and Mn on the aging mechanism and
anticorrosion properties of AI-Zn-Mg permanent mold-casting al-
loys with the following compositions: 4% Zn and 2% Mg; 4% Zn,
2% Mg, and 0. 3% Cr; and 4% Zn, 2%0 Mg, 0. 3%0 Cr, and 0.5% Mn.
In experiments on natural aging at room temperature the hardness
is found to approach an approximately stable state from about the
21st day after casting and to be slightly improved in comparison
with ordinary alloys by the addition of Cr and (Cr + Ms). A.B.K.
A66-130S9
STRESS CORROSION AND TITANIUM ALLOY DESIGN FOR HIGH
TEMPERATURE APPLICATIONS.
H, Rosenberg, H. Cox, and E. Erbin (Titanium Metals Corporation
of America, West Caldwell, N. J. ).
American Institute Of Aeronautics and Astronautics, Royal Aero-
nautical Societ)., and Japan Society for Aeronautical and Space
Sciences, Aircraft Design and Technology Meeting. Los Angeles,
Calif., Nov. 15-18, 1965, Paper 65-764. 12 p,
Members, $0.50; nonmembers, $1. 00.
Investigation of stress corrosion cracking (hot-salt stress
corrosion) in titanium alloys in the presence of salt (chloride),
elevated temperatures, and sustained stress, The time-temperature-
stress parameters are examined, and attempts are made to dis-
cover and apply to new alloys the basic mechanisms at work. The
peculiarity of the fact that corrosion has been observed to occur at
temperatures as low as 525°F is pointed out. Data concerning the
threshold stresses of 5 commercial titanium alloys, and the limiting
stresses for cracking at 800°F vs design properties, are presented.
Based on the 525°F threshold temperature - which was the same for
all alloys - the basic conclusion is drawn that no known metallur-
gical reaction is responsible, but rather an external factor. It is
concluded that cracking is duo to an external reaction between salt
and water which produces HCI, and that the latter attacks the alloys;
also that a vapor phase, rather than an electrochemical reaction,
is involved. Grain boundaries and the propagation of cracking along
them are discussed, Improved alloys are expected to result from
the investigation. M.L.
A66-13221 #
FUELS AND LUBRICANTS FOR THE NEXT GENERATION AIR-
CRAFT - THE SUPERSONIC TRANSPORT.
W. G. Dukek (Ease Research and Engineering Co., Linden, N.J. ).
(Eeso Air World, vol. 17, Mar,-Apr. 1965, p. I19-Ig5; Institute
of Petroleum I Meeting, London, England, May g0, 1964, Paper.)
Ease Air Wo_Id, vol. 18, July-Aug. 1965, p. 7-1Z. 8 refs:
[For abstract see Accession no. A65-27161 16-Z7]
A66- ! 3374
THE BEHAVIOR OF MATER/ALS IN CORROSIVE ENVIRONMENTS.
W. C. Herren (Lockheed Aircraft Corp., Lockheed-Georgia Co.,
Materials Sciences Laboratory, Marietta, Ga. ).
Industrial Researchp vol. 7, Nov. 1965, p. 76-82.
Discussion of the effects of corrosive environments and corro-
sion on various metals and a description of several anticorrosion
techniques which are applicable to protecting the surfaces of such
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metals. Any environment containing moisture or oxygen can be
thought of as being corrosive to metals. The principal factors
involved in corrosion are (l) two areas of different potential, (2)
an internal electrical pathD and (S} an external electrolyte. Varia-
tions in composition, temperature, stress, oxygen concentration,
and many other conditions may cause a difference in potential. In
order to inhibit corrosion, the circuit between two dissimilar areas
must be broken by the use of barrier materials such as - in a simple
case - paint. It is noted that anodi¢ coatings are very effective on
aluminum. Magnesium has a high resistance to alkalis but is sus-
ceptible to attack by acids. It requires a special oxidizing treat-
rnent followed by an organic sealant. D.P.F.
A66.13398
THE EFFECTS OF REACTOR RADIATION ON THREE HIGH-
TEMPERATURE SOLID-FILM LUBR/CANTS.
R. H. McDaniel (General Dynamics Corp., General Dynamics/Fort
Worth, Nuclear Aerospace Research Facility, Fort Worth, Tex. ),
(American 5octet}" of Lubrication Engineers, Annual Meetin}_, Z0th,
Detro*t, Mich., May '_-/, _'_o_, Fre_,,,., L[_A:.: 5C_*.)
Lubrication Engineering, vol. Zl, Nov. 1965, p. 463-47h Discussion,
H. E. Sliney (I'4ASA, Lewis Research Center, Cleveland, Ohio},
Mel Lavik (Midwest Research Institute, Kansas City, Moo ), p. 472;
Authorls Closure, p. 473. ii refs.
Contract No. AF Z9(60i)-b213.
[For abstract see issue 14, page 2034, Accession no, A65-24248]
A66-13834
FRICTION AND WEAR,
I. V. Kragetskii (Academy of Sc:ences, Institute of Mechanical
Engineering, Laboratory of Friction and Friction Materials, Mos-
cow, USSR).
Washington, D.C., Butterworth, inc., 1965. 346 p. Translation.
$16,50.
The main purpose of this book is to present a general picture of
the nature of the interaction between solid surfaces, to establish gen-
eral concepts in this relatively new field of science, and finally to
demonstrate the possibility, in some cases, of making engineering
and design calculations. A general description of the process is
given. Three successive phases are considered: interaction be-
tween the surfaces, the changes occurring in the surface layer, and
the various ways in wh_.ch the surfaces are charged, The concept of
a frictional junction is introduced; a classification is given of types
of frictional junctions, and definitions of friction and wear are pro-
posed. The contact of real surfaces and the extent to which tbeyap-
proach each other are studied. Three types of contact are investi-
gated: elastic, plastic, and contacts involving work hardening. Ex-
pressions are given to determine the contact area and the approach
of the surfaces in terms of the load, surface roughness, and the
mechanical properties of the materials. The basic mathematical
expressions required to determine the temperature rise produced
during sliding is given. Various temperature problems arising
during friction are investigated, and examples o£ temperature cal-
culations are given. Transition criteria of two types are considered.
The first corresponds to the transition from elastic to pLastic d.efor-
mation, the second from plastic displacement to cutting. The analy-
sis of the wear process is dealt with. It is shown that various forms
of wear can occur: microcutting, plastic displacement of a surface
layer, elastic deformation of interlocked material, and destruction
of surface films. Mathematical expressions for each form are given.
An analysis of the friction process is given and it is shown that fric -
tion is of a coi'nposite nature. Various types of resistance are con-
sidered, including elastic displacement of material, plastic displace-
lnent, cutting and destruction of surface films. An analysis of slid-
ing friction is given. The rheological phenomena taking place ata
frictional contact are described; a quantitative method is given for
analyzing mechanical relaxation oscillations. Boundary friction and
the way in which it is affected by various factors are conside;_ed.
Some results are also given relating to lubricants and the mechan-
isn_ of action of additives, A hydrodynamic theory of semifluid fric-
tion developed by Kudinov is given. A description of experimental
methods used in friction and wear investigations is also given.
Friction and antifriction materials are considered. A theory of
friction and antifriction characteristics is given, together with
some information on the main types of materials used. M.F.
A66-13983
MEASURING METALLIC CORROSION BY RADIATION BACKSCAT-
TERING AND RADIATION INDUCED X-RAYS.
Sigmund Berk (U. S. Army, Pitman-Dunn Institute for Research,
Radioisotope Laboratory, Fra_kford Arsenal, Philadelphia. Pa. }.
(American Nuclear Society and Atomic Industrial Forum, Joint
.Meetin_ and Atom Fair, San Francisco, Calif. , Nov. 30-Dec. 3,
1964, Paper. )
Materials Protection, vol. 4, Nov. 1965, p. 39-41. 10 ref=.
Description of a nondestructive method of measuring metallic
corrosion in which a Pro-147 beta-backscattering device is used
to determine the relative amount of corrosion on several metallic
specimens. It is concluded that the method is effective in measur-
ing the e_tent of oxidation or corrosion of nickel, niobium, and tan-
talus, A brief description is also given of a beta-particle induced
X-ray method for rneasuringcorrosion of copper, steel, and brass.
M,L.
A66-14156 #
SOME PROBLEMS IN THE THEORY OF GAS LUBRICATION WITH
ALLCWA'_C]_ I_OR TEMPT'P_.ATURE VAP_.TIONS [._._EEOT_P, YE
ZADACHI TEORI[ GAZOVOI SMAZKI S UCHETOM TEMPERATUR-
NYKH IZMENENII].
I. I. Shidlovskaia.
[nzhenernyi Zhurnal, vol, 5, no. 5, 1965, p. 958-967. 5 refs.
in Russian.
Derivation of the equations of gas-lubricated b_arings, valid
over a wide range of temperatures and Math numbers. Also
derived is an equation for determining the pressures in steady-state
lubrication, at small Math numbers. The solutions of this equation
are analyzed for lubricant layers between plane surfaces the tem-
peratures of which can differ without bound. V, P.
A66-14240 #
POSSIBLE ROLE OF COMPRESSIONAL VISCOELASTICITY IN
GONCENrRAT.E;D GONTAGT I_UBM/GATIUIN.
R. S. gein (Texaco, Inc., Research Center, Beacon, N.Y.).
American Societ), of Lubrication Engineers and American Society of
Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct, 18-20, 1965, Paper 65 - Lub-4. 5 p. 17 refs.
Members, $0.50; nonmembers, $1.00.
An equation relating liquid density and viscosity under transient
pressure conditions is derived. The derivation combines approxi-
mate phenomenological descriptions of the viscoelastic compression
of a liquid and the dependence of viscosity on pressure and density.
Solutions of the equation for a "step"-pressure increase and a
semielliptical pressure cycle show that density and viscosity of
Newtonian lubricants may significantly lag pressure transients
under concentrated-contact lubrication conditions. Qualitatively,
the lag elfects appear tO account at least partially for anomalous
experirnental observations involving asperity interactions and
elastohydrodynamic lubrication of rollers. (Author)
A66-14241 #
FRICTION-INDUCED VIBRATION.
C. A. Brockley (British Columbia, University, Dept, of Mechanical
Engineering, Vancouver, Canada), R. Cameron (Cambridge,
University, Cambridge, England}, and A. F. Potter (Honeywell
Controls, Ltd,, Aeronautical Div,, Minneapolis, Minn.).
American,Societ), of Lubrication Engineers and American Society of,
Mechanical Engineers, Lubrication Collference, San Francisco,
Calif. , Oct, 18-Z0, 1965, Paper 65 - Lub-5, 7 p. iZ refs.
Members, $0.50; nonmembers, $1.00.
National Research Council Grant No. AI065.
Friction-induced vibration has been studied in a system con-
sisting of an elastically suspended, damped slider which is loaded
against a surface moving at a constant velocity. Exact analysis
reveals a critical velocity which limits the incidence of vibration.
The critical velocity depends on damping, load, stiffness, and
friction characteristics which vary with time and velocity, Approxi-
mations in the theory yield an amplitude-velocity equation and
another critical velocity relationship. Reasonable agreement is
found to exist between the exact and approximate theories for
critical velocity. Experimental results for several systems
illustrate amplitude-velocity relationships and the existence of
critical velocities. The correlation between the experimental
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results and the approximate theory indxcates that the analytical
method could be used to predict the vibration behavior of actual
systems. (Author)
A66-14244 #
A THEORY OF LUBRICATION BY M/CROIRREGULARITIES.
D. B. Hamilton, J. A. Walowit, and C, M. Allen (Battelle
Memorial Institute, Columbus, Ohio).
American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Paper 65 - Lub-ll. 9 p. I0 refs.
Members, $0.50; nonmembers, $I. 00.
Description of a theory of liquid lubrication applicable to
parallel surfaces, such as the surfaces of a rotary-shaft face seal.
The lubrication mechanism presented is based on surface micro-
irregularities and _ssociatcd film cavities. Clu. ed-form analytical
SOlutiOns are obtained giving load capacity as a function of speed,
viscosity, and surface-asperity dimensions. The theoretical results
agree qualitatively with load capacity determined experimentally
for three asperity d_stributions, (Author)
A66-14247 #
A CORRELATION OF THE FRICTIONAL AND VISCOELASTIC
PROPERTIES OF PLASTICS AND RUBBER.
K. C. Ludema (Michigan, University, Ann Arbor, Mich. )and
D. Tabor (Cambridge. University, Cavendish Laboratory,
Cambridge, England).
American Society of Lubrication E_Ineers and American Societ Z
Of Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Paper 65 - Lub-15, 9 p, i3 refs,
Members, $0.50; nonmembers, $1,00,
Demonstration that variations in the coefficient Of sliding
friction of rubber and plastics by amounts ranging from ZOO to 800%
with variations in sliding speed and temperature are related to the
viscoelastic properties of the plastics and rubbers. A model of the
friction mechanism in rubber is presented. In this model it is
assumed that for a particular sliding speed the strain rate in the
adhesion bonds is much higher than the strain rate in the substrate.
Thus, in the equation for friction force. F = AS. the stra*n rate that
controls the shear strength. S, of the adhesion bonds is much
greater than the strain rate that controls the area of contact, A. A
correlation with rubber using values of A and S derived from published
data shows a variation in P that closely approximates experimental
results for F. No correlation was made for plastics, but friction
data for six plastics are presented, showing large variations in
friction with variations in sliding speed and temperature. (Author)
A66-14249 #
ANALYSIS OF TURBULENT LUBRICATION USING PRANDTL'S
MIXING-LENGTH THEORY.
Elmer L. Wheeler (Garrett Corp. , AiResearch Manufacturing
Company of Arizona, Phoenix, Ariz. ).
American Society of Lubrication Engineers and American Societ},
Of Mechanical Engineers. Lubrication Conference, San Francisco,
Calif., Oct. 18-20, 1965, Paper 65 - Lub-17. II p. I0 refs.
Members, $0. 50; nonmembers, $I. 00,
AEC-|upported research.
Following the methods proposed by Constantinescu (lg59), a
Solution has been developed for predicting the performance of
journal bearings operating in the turbulent regime. The factor
defining the magnitude of the mixing length has been determined in
a manner that appears to be free from the effects of Reynolds number
and bearing geometry. Numerical solutions for pressures, friction,
and load are compared with experimental data, and calculated load
data for turbulent bearing operation are presented in the form ot a
dimensio/tless design curve. (Author)
A66-14933
BRITTLE AND PLASTIC BEHAVIOR OF HOT-PRESSED BeG.
G. G. Bentle and R, M. Kniefel (North American Aviation, Inc. ,
Atomics International Div. , Canoga Park, Calif. ).
(American Ceramic Society, Annual Meeting, 66th, Chica_o, Ill. ,
Apr. Z21 1964 t Paper. )
American Ceramic Society,, Journal, vol. 48, Nov. Zl, 1965,
p. 570-577, Z6 refs,
AEC Contract No. AT (II-I)-GEN-8.
t .
The flow and fracture mechanisms of well-characterized hot-
pressed polycrystalline BeG were studied. Modulus of rupture tests
were made from -196 to 1800°C on specimens of constant density
and varying grain size. The fracture surfaces were studied with
fractography and X-ray rocking curves. Compression tests were
performed both below and above the phase transformation tempera-
ture for BeG (Z050°C). A model was developed for fracture below
1000°C, involving propagation of existing surface cracks through
dissimilar barriers to form a crack front of irregular shape which
generates dislocations near the tip. Above 1000°C a model of grain
boundary sliding to open cracks at grain boundary junctions was in-
dicated. Permanent deformation under compression was attributed
to grain separation and void formation, (Author)
A66-15526 #
HYDRODYNAMIC LUBRICATION OF PARTIAL POROUS METAL
BEAR/NGS.
C, A. Rhodes (California Institute of Technology, Jet Propulsion
Laboratory, Pasadena, Calif. ) and W.T. Roudeau (Carnegie institute
of Technology, Dept. of Mechanical Engineering, Pittsburgh, Pa. ).
American Societ), of Mechanical Engineers, Winter Annual MeetinB,
Chicagot Ill., Nov. 7-11 r 1965. Paper 65 - WA/Lub-3. 8 p. 10 refs.
Members, $0.75; nonmembers. $1.50.
Partia/ porous metal bearings are analyzed tO determine their
performance during steady-state operating conditions with a full
film of lubricant. The pressure distribution is determined by a
simultaneous solution of the two-dimensional Reynolds equatlon
in the film region and the Laplace equation withm the porous bearing
material. An infinlte-serie8 solution is obtained for pressure uti-
lizing the Galerkin method to determine coefficients. Numerical
values of load capacity and coefficient of friction are presented for
bearing arcs of 180, 150, and 120 °. (Author)
A66-15544
STATUS REPORT ON THEORY AND EXPER/MENTS ON HEAT
PIPES AT LOS ALAMOS.
T, P. Cotter, J. Deverall, G. F. Erickson. G. M. Grover, E. S.
Keddy, J. E. Kemme, and E. W. Salmi.
IN: EUROPEAN NUCLEAR ENERGY AGENCY AND INSTITUTION
OF ELECTRICAL ENGINEERS. INTERNATIONAL CONFERENCE
ON THERMIONIC ELECTRICAL POWER GENERATION, LONDON,
ENGLAND, SEPTEMBER Z0-25, 1965. [A6b-15532 05-03]
1965. 12 p. 8 refs.
Survey of experiments performed on the characteristics of heat
pipes. The status of corrosion studies at elevated temperatures 18
reviewed. A quantitative engineering theory for the design and
performance analysis of heat pipes is described. The experimental
investigations were divided into three temperature regimes which
reflect the application areas of interest, The lowest temperature
regime is of little concern for thermionic applications. Water and
the alcohols are used as working fluids, and control of satellite
component temperatures is one objective. The next temperature
regime is from 700 to 1400°K for heat removal from the collectors
of thermionic converters. While the heat transfer rates are not
excessive in most applications. _he lifetime requirement is long.
Therefore, life testing of suitable material combinations is of
importance. The high-temperature regime of 1400 to Zl00°E
presents the most challenging area of heat pipe application. Test
heat pipe sizes ranged from [ to Z cm in diameter and from I0 to 43
cm in length. The capillary structure was formed from 100-mesh
screen with 0,003-in. -diam wire. Lithium is an ideal heat pipe
fluid because Of its high latent heat of vaporization and its high
surface tension. Tantalum and tantalum alloys are used as heat
pipe container tubes at temperatures above I500°C. Examination
of a sectional heat pipe after operation with silver for lO0 hr at
1900°C was made. The total mass of silver circulated during this
period was 200 kg, Estimates based on three pipes operated at
|900°C gave mass transport rates between Z and 4 x 10 "9 grams per
joule of heat transferred. These rates indicate a tantalum solubility
in silver of the order of 10 ppm, M.M.
A66-15622 #
LUBRICANT EFFECTS ON FAT_UE IN A STATIONARY CONCEN-
TRATED CONTACT UNDER VIBRATORY LOADING.
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R. A. Burton and J. A. Russell (Southwest Research Institute,
San Antonio, Tex. ).
American Society of Mechanical Engineers, Winter Annual Meeting,
_C.hica_o, Ill. , Nov. 7-ii. 1965, Paper 65 - WA/CF- 3. 8 p. II refs.
Members, $0.75; nonmembers, $i. 50.
Contract No. NOw-64-0460-d.
Contact fatigue, brinnelling, and erosion are reported, for a
stationary bail-on-flat contact, subjected to oscillatory normal load.
Damage was least in the absence of lubricant, and greatest with a
diester lubricant. Low-viscosity mineral oil was less severe in its
effects than was a high-viscosity mineral oil. In those cases where
damage was least, it could be attributed to a process of fatigue
spalling. In those cases where it was severe, other processes such
as fretting could be postulated, but fatigue still appeared to be the
favored cause. (Author)
A66-15624 #
CORRELATION OF THE PITTING FATIGUE LIFE OF BEARINGS
WITH ROLLING CONTACT RIG DATA.
JoDean Morrow (Illinois, University, Urbana, IlL ).
American boczety O! Mecnanlcal Kn_n_er=, _'_L_. 2_...,_I .*.'._-3tir._,
Chicago, IlL , Nov. 7-ii, 1965, Pa_er 65 - WA/CF-8. 4 p. 6 refa.
Members, $0.75; nonmembers, $i. 50.
The general method for correlating the fatigue pitting life of
simple rolling elements with the life of bearings is discussed. A
"correlation equation" is presented which permits the pitting
fatigue life of full-scale bearings to be estimated from minimal
roiling contact rig data. Three M-50 avlv-1) bearings are analyzed
using this equation. In all three cases the life is predicted within
a factor of two. (Author)
A66-15849 _:
HEMISPHERICAL TOTAL-EMITTANCE MEASUREMENT IN THE
TEMPERATURE RANGE 175 TO 350°K FOR SELECTED THERMAL-
CONTROL AND CORROSION-PROTECTION COATINGS.
W. D. WOOd ancl C. L. Coffin (B_t_ll¢ _*_e_r_oria! Lnstitute, Coln_hus:
Ohio).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 3rd. New York, N.Y., Jan. Z4-26, 1966, Paper
66-18. 12 p. I0 refs.
Members, $0. 50; nonmembers, $i. 00.
Thermal analyses of the guidance system and support equipment
located in the Saturn IB/V Vehicle Instrument Unit indicated that a
hemispherical total emittance in the range 0.1 to 0.4 would serve to
minimize stabilized-platform temperature excursions and to maxi-
rnize peripheral electronic-component life in the event of coolant-
system failure. These findings prompted a study, which was con-
ducted by the Battelle-Columbus Laboratories for NASA, MSFC, to
measure surface emittance of a number of electrochemical and paint
co_tings on 6061 T-6 aluminum, Type QMV beryllium, and Type
AZ-91-CT6 magnesium in the temperature range 175 to 35001(.
Emittance was measured by a transient calorimetric technique
wherein an emittance specimen is suspended inside a blackened,
cold-walled, vacuum chamber and allowed to cool by radiation to
the cold, absorbing chamber walls. In addition to emittance, effects
of surface and substrate roughness and coating thickness on hemi-
spherical total emittance were investigated, and emittance variations
resulting from surface fingerprints were assessed. This paper
presents measured emittance values for the coatings and tempera-
ture range selected and discusses their significance. Also included
are descriptions of emittanee-measurement apparatus and pro-
cedures, with details of emittance-specimen surface preparation.
(Author)
A66.15937 #
VAPOR DEPOSITED GOLD THIN FILMS AS LUBRICANTS IN
VACUUM (10-11ms Hg),
T. Spalvins and D. H. Buckley (NASA, Lewis Research Center,
Cleveland, Ohio).
American Vacuum Society, Annual Vacuum Symposium, IZth, New
York, N.Y., Sept. ZS-Oct. 1, 1965, Paper. 2[ p. 17 refs.
Gold thin f[ln%s of 1800 A to be used as lubricants were vapor-
deposited on Ni, Ni-Cr, and Ni-Re substrates. Strong bonding
(adhesion) and durability between the film and substrate were found
to be essential when thin films are used as a lubricant. Factors
which were investigated included the selection of the film and
substrate material. Strong durability of the thin film is directly
related to the type and structure of the interfacial region. Two
methods ol substrate preparation prior to vapor deposition were
investigated: (i) mechanically polished surface and (2) electron
bombarded surface. Gold was vapor-deposited on the mechanically
polished surface at room temperature and on the thermally etched
surface at an elevated temperature approximately (800°F). Strength
and durability of the films were investigated in sliding friction
experiments with a hemispherical niobium rider sliding on the films
at a velocity of 5 ft/min. Results obtained in these friction experi-
ments indicated that the film endurance life was considerably better
on the thermally etched surface. This increased film durability
with the thermally etched surface is believed to be due to the
formation of a diffusion-type interface between the film and the
substrate. Due to the disregistr7 at grain boundaries, a higher
rate of diffusion and preferential trapping in and around the grain
boundaries occurs, with these regions acting as "lubricant reser-
voirs" during' the friction experiments. (Author)
A66._/6071 -_-
CORROSION OF REFRACTORY ALLOYS BY REFLUXING POTAS-
SIUM.
C. M. Scheuermann (NASA, Lewis Research Center, Cleveland,
Ohio).
American Institute of Mining, Metallurgical and Petroleum Engi-
neers, S[mposium on Refractor[ Metals, 4th, French Lick, Ind. ,
Oct. 3-5, 1965, Paper. 17 p. 9 refs.
Outline of a corrosion capsule study for testing the resistance
of columbium- and tantalum-base tubing alloys to refluxing potassium
over the temperature range of 1800 to 2400°F, and for times up to
4000 hr. A proposed mechanism, for the corrosion of columbium
metal and alloys by refluxing potassium, is discussed. The
mechanism is described for both gettered and ungettered alloys.
It is concluded that the ungettered refractory metal alloys are more
rapidly and drastically attacked by refluxing potassium than are the
gette red alloys. B.B.
A66-16136
THE FRICTIONAL BEHAVIOR OF NIATER/ALS IN ,LTP-4 FLUID.
R. H. Krueger (Borg-Warner Corp., Roy C. Ingersoll Research
Center, Des Plaines, Ill.).
Lubrication Engineering, vol. ZI, Dec. 1965, p. 501-505. 6 refs.
A laboratory apparatus was used to measure friction of materials
sliding in JP-4 fluid in order to predict the performance of a par-
ticular type of hydraulic pump. Only cemented tungsten carbide
gave low friction. Lowest coefficients of friction were obtained
with cermets containing uniform rounded tungsten carbide particles,
3 to 16g0 cobalt, and no apparent uxides or voids. Friction increased
with increasing surface roughness of tungsten carbide. Repetitive
testing of different tungsten carbide materials did not significantly
change coefficient of friction in JP-4 at 300°F. MetaI-PTFE
compacted materials gave low friction in JP-4 but were not satis-
factory because of a small amount of wear. (Author)
A66.16486 #
METHOD FOR DETERMINING THE SERVICE LIFE OF ANTI-
FRICTION BEARINGS FROM TEST RESULTS.
Andras Horvath (Hungarian Antifriction Bearing Factories, Tech-
nological Section, Budapest, Hungary).
IN: HUNGARIAN ACADEMY OF SCIENCES, PROCEEDINGS OF
THE CONFERENCE ON DIMENSIONING AND STRENGTH CALCU-
LATIONS, 2ND, BUDAPEST, HUNGARY, OCTOBER 5-10, 1965.
[A66-16472 06-32]
Edited byL. Kisbocskoi.
Budapest, Akademiai Eiado', 1965, p. 303-31Z.
The service life of antifriction bearings is represented by the
WeibulI distribution law. Neither parameter of the distribution
law is constant, but is to be calculated from test results. This
discussion has introduced a method for computing the parameters
of the distribution law, and deducted the density function of the
Weibull distribution law which gives information about the frequency
of the service life values varying within a wide range. (Author)
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A66- ] _W)8 =
EFFECT OF ALUMLNUM ADDITIONS ON THE CORROSION RESIS-
TANCE OF TITANIUM IN SOLUTIONS OF ACETIC AND NITRIC
ACIDS [VLILANIE LEOLROVANILA ALIUM/NIEM NA KORROZION-
NUIU STOIKOST' TITANA V RASTVORAKH UKSUSNOI I AZOTNOI
KIS LOT ].
G. M. Farkin and N. P. Zhuk.
Zashchita Metallov, vol. l, Nov. -Dec. 1965, p. 648-651. 6 refs,
In Russian.
Investigation of the corrosion resistance of titanium and its
alloys with 0. i, 0.3, 0.6, i. 0, 3.0, and 5.0% AI in 5 to 80% acetic
acid and 5 to 56% nitric acid at temperatures from 25 to 80°C. The
high corrosion resistance of the samples, the high positive values
of the stationary electrode potentials, and the absence of an active
region on the anodic polarization curve indicate the passive state
characteristic of these alloys under the experimental conditions.
Aluminum additions are found to slightly reduce the corrosion resis-
td:ice. V.Z.
A_W&-i_90
THE EFFECT OF HEAT TREATMENT ON THE PROPERTIES OF
POROUS STAINLESS STEEL.
S. M. Solonin and L. V. Globa (Akademiia Nauk Ukrainskoi SSR,
institut Problem Materialovedeniia, Kiev, Ukrainian SSR).
IPoroshkovaia Metallur_iia, Jan. 1965, p. [3-19. }
Soviet Powder Metalluriz_. and Metal Ceramics, Jan. 1965, p. 9-13.
7 refs. Translation.
Study concerning experiments which show that the structural
factor exerts a marked influence on the properties of porous stain-
less steel It is noted that accelerated cooling of ferrittc-marten-
sitic steel, KhI7N2, and ferritic steel, Kh30, after sintering,
combined with additional heat treatment, produces a substantial
increase of strength and corrosion resistance compared with the
industrial heat treatment process employed for these steels (slow
cooling with the muffle after sintering). Accelerated cooling of these
steels from the stntering temperature also markedly increases their
strength and corrosion resistance, It has been established that,
unlike cast stainless steels, which soften after homogenizing, porous
sintered austenitic steels, 0KhlgN9 and Kh23NIS, show a significant
strength increase after such heat treatment, It is pointed out that
accelerated cooling from the |intering temperature substantially
increases the strength and corrosion resistance of austenitic steels,
0KhlSN9 and Kh23NIS, compared with slow cooling with the muffle
after sintering. M.F.
A66-16801
STRESS CORROSION CRACKING OF MARAGING STEEL.
R. B. Setterlund (Bechtel Corp. , Refinery and Chemical Div. ,
San Francisco, Calif. ).
(National Association of Corrosion Engineers, Annual Conference,
Z0th, Chica[_o, Ill.. Mar. 9-13, 1964, l'aper. )
Materials Protection, vol. 4. Dec. 1965, p. 27-29; Discussion,
E. H. Phelps (U. S. Steel Corp. , Applied Research Laboratory,
Monroeville, Pa. ), J, F. Mason (International Nickel Co. ,
New York, N. Y. ), J. R. Daesen, and P. D. Hedgecock.
p. 29; Author's Reply, p. 29.
Contract No. DA-04-495-ORD- 3069.
Comparison of the fracture toughness and stress corrosion
resistance of several heats of maraging steel with results for low-
alloy and hot-work die steel. Environmental stress corrosion tests
were conducted in distilled, tap. salt, and inhibited water solutions
as well as in trichloroethylene, preservative oil, and natural sea-
coast and laboratory atmosphere_. It is concluded that the 18%-
nickel grades of maraging steel possess high strength and toughness
coupled with ease of welding and heat treatment. These properties
make possible the construction of large-diameter rocket chambers
of extremely high strength-to-weight ratios. It is noted, however,
that despite its high toughness, maraging steel will fail in a brittle
manner when stressed and exposed to corrosive aqueous solutions,
such as distilled water, tap water, or salt water. M.M.
A66-17491
FUNGAL AND CORROSION RESISTANCE OF SEVERAL INTEGRAL
TANK LINIING MATERIALS.
G. F. Hazzard and E. C. Kuster (Department of Supply, Defence
Standards Laboratories, Maribyrnong, Victoria, Australia).
(Ro},al Aeronautical Society, Lecture, Melbourne# Australia,
July 18, 1963. )
Royal Aeronautical Societ}., Journal, vol. 69. Dec. 1965,
p. 869-875. 6 refs.
Experimental investigation of the fungus and corrosion resis-
tance of various coatings for integral aircraft fuel tanks. Some of
the conclusions drawn from the results of laboratory tests of basic
film properties are: (I) both the polyurethane and the epoxy mate-
rials are markedly superior in resisting fungi to either the nitrile
or polysulfide rubber materials; (Z) incorporation ol fungicides *n
nitrile rubber films does not appear to confer adequate resistance
to fungus penetration; (3) the polyurethane films show very low
moisture retention values and greater resistance tO the passage
of water through them than do the nitrile or polysulf*de rubber
films; and (4) the two-part po!'y_rcthane films tested showed rapid
breakdown in resistivity, and permitted visible corrosion in a very
short time in immersion tests in which nitrile rubber provided
protection, in the absence of fungus contamination, for over 200
days. M.M.
A66-18284
FLUORIDE SOLID LUBRICANTS FOR EXTREIVLE TEMPERATURES
AND CORROSIVE ENVIRONMENTS.
Harold E. Sliney, Thomas N. Strorn, and Gordon P. Allen (NASA,
Lewis Research Center, Cleveland. Ohio).
(American Society of Lubrication Engineers, Annual Meeting, 20th_z,
Detroit, Mich. , Ms}. 4-7. 1965, Preprint 65AM 5C5. )
ASLE Transactions, vol. 8, Oct. 1965, p. 307-318; Discussion.
C. D, Stuber (USAF, Wright Patterson Air Development Center,
Dayton, Ohio), 3`. A. Nelson (Illinois, University, Dept. of
Ceramic Engineering, Urbana, Ill. ), and E. S. Bober (Westinghouse
Electric Corp., Research Laboratories, Pittsburgh, Pa. ), p. 319-321;
Authors' Closure, p. 321, 322. iI refs.
[For abstract see issue 14, page 2034, Accession no. A65-24249]
A66-18289
ON THE DETERMINATION OF FRICTION FORCES IN TURBULENT
LU BR ICAT ION.
V. N. Constantinescu (Rumanian Academy, Institute of Applied
Mechanics, Hydrodynamic Lubrication Laboratory; Bucharest
Polytechnic Institute, Bucharest, Rumania) and S. Galetuse
(Bucharest, Polytechnic Institut, Bucharest, Rumania).
(American Societ)' of Lubrication Engineers. Annual Meeting, 20th.
Detroit, Mich., May 4-7, 1965, Preprint 65AM 3At. )
ASLE Transactions, vol. 8, Oct. 1965. p. 367-378; Discussion,
Edward Saibel (Rensselaer Polytechnic institute, Troy, N, Y, ) and
C. H . T. Pan (Mechanical Technology, Inc. , Latham, N, Y. ),
p. 378, 379; Authors' Closure, p. 379, 380. 27 refs.
[For abstract see issue 14, page 2034, Accession no. A65-24252]
A66-18291
A REFINED SOLUTION TO THE THERMAL-ELASTOHYDRODY-
NA£41C LUBRICATION OF ROLLING AND SLIDING CYLINDERS.
H. S. Cheng (Mechanical Technology. Inc., Latham. N, Y, ).
(American Society of Lubrication Ensineers, Annual Meetin 8, Z0th.
Detroit, Mich. , Ma_' 4-7, 1965, Preprint 65A.M 4AZ. )
ASLE Transactions, vol. g, Oct. 1965, p. 397-40Y; Discussion,
3". C. Bell and 3`. W. Kannel (Battelle Memorial Institute, Columbus.
Ohio), p. 407-409; Author's Closure, p. 409, 410. 21 refs.
Navy-supported research.
[For abstract see issue 14, page 2035; Accession no. A65-242561
A66.18292
LUBRICANT FILM THICKNESS AND WEAR IN ROLLING POINT
CONTACT.
T. E. Tallish, 3`. I. McCool (SKF Industries. Inc., Engineering
and Research Center. Research Laboratory, King of Prussia, Pa. ),
E. F. Brady (Pennsylvania Military College, Chester, Pa. ), and
L. B. Sibley (SKF Industries, Inc., Engineering and Research
Center, Mechanical Test Section, King of Prussia, Pa. ).
(American Societ}' of Lubrication Engineers. Annual Meeting, 20th.
Detroit, Mich., Ms}' 4-7, 1965, Preprint 65AM 4A4. )
ASLE Transactions, vol. 8, Oct. 1965, p. 411-4£4. 14 refs.
Contract No. NOw-61-0716-C.
[For abstract see issue 14, page 2034, Accession no. A65-24250]
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iA66-18519 _;
COMPLEX IONS AND STRESS-CORROSION CRACKING IN
r.-BRASS.
E. N. Pugh and A. R.C. Westwood (Martin Marietta Corp., Martin
Co., Research Institute for Advanced Studies, Baltimore, Md. ).
Philosophical Ma_azine, 8th Series, vol. 13, Jan. 1966, p. 167-183.
18 rein.
Army-supported research.
A stud}" has been made of the stress-corrosion cracking, rate
of "_'eight loss and surface condition of an alloy containing 70%
copper and 30% zinc in 15N aqueous ammonia. The behavior is
shown to be strongly dependent on the concentration of the cupric
complex ion Cu(NH3)52+ present in the environment. Stress-
corrosion life decreased significantly with increasing complex-ion
concentration, the relationship exhibiting a well-defined inflection
at a critical concentration. Specin_ens immersed in solutions of
concentrations exceeding the critical value were tarnished, while
those exposed to less concentrated solutions appeared tarnish-free.
These and other observations indicate that two mechanisms of
tarnish and the other in the absence of this layer. Possible mech-
anisms are discussed. A model has been developed to explain the
dependence of the tarnishing reaction on the chemical composition
of the environment. (Author)
A66-18761
THE ROLE OF DISLOCATIONS IN THE STRESS-CORROSION
CRACKING OF 7075 ALUMINUM ALLOY.
A. J. Jacobs (North American Aviation, Inc. , Rocketdyne Div. ,
Materials Research Dept. , Canoga Park, Calif. ).
ASM Transactions Quarterl),, vol. 58, Dec. 1965, p. 579-600.
8 refs.
NASA- supported research.
Dislocation structures in the 7075 forging alloy were studied by
transmission electron microscopy and related to stress-corrosion
cracking. It was possible Lu d_f, er_.. ..... a rnicrostructure
iT., onethat is susceptible to stress-corrosion failure i _ and that is
immune (T73). Various microstructures in 7075 alloy were cor-
related with their respective tendencies to stress-corrosion crack.
The stress-corrosion prone structures contain networks of disloca-
tions. Such networks are absent in the resistant condition. Because
pitting proceeds identically in the T6 and the T73, viz. , by the dis-
solution of large MgZn 2 precipitate particles in the grain boundaries
and grains, it is concluded that the critical role of the dislocations
is to assist in the nucleation of cracks of appropriate geometry for
propagation. A model is hypothesized to explain the course of stress-
corrosion cracking in 7075-T6 and perhaps in other precipitation
hardenable alloys as well. (Author)
A66-18838 #
SPARK IGNITER FOR HIGH-TEMPERATURE APPLICATIONS.
Harold W. Wilson, Jr. (Union Carbide Corp. , Research Institute,
Tarrytown, N. Y. ).
Journal of Spacecraft and Rockets, vol. 3, Jan. 1966, p. 160.
Account of the construction and testing of a new spark igniter
that resists corrosive high-temperature environments. Unlike con-
ventional spark plugs, this new'spark igniter has operated suc-
cessfully for more than 5 hr in Hz-CO-N2-O Z fuel-rich and fuel-
lean flames, at 50 to 120 psig chamber pressure and 2300 to 3000°K,
without observable evidence of thermal shock or appreciable eJ_c-
trode erosion. M.F.
A_-19601
STRESS-CORROSION FAILURE.
Peter R. Swarm (United States Steel Corp. , Edgar C. Bain Laborato-
ry for Fundamental Research, Monroeville, Pa.).
Scientifi_ American, vol. 214, Feb. 1966, p. 72-81.
Examination of the phenomena related to stress-corrosion
effects in metals. Surface energy and elastic energy are explained
in terms of the relative energies possessed by surface atoms and
atoms at the tip of a crack which have been displaced from their
normal position by stress. Adsorption phenomena are discussed
as an explanation for the fact that fractures can occur under very
small stresses; the adsorbed ions lower the binding energy between
surface atoms so that crack propagation can occur. The alterna-
tive pit and tunnel theory for explaining stress-corrosion is de-
scribed. Transgranular fractures have been investigated by trans-
mission electron microscopy. A method for directly observing the
A66-20157
chemical activity of slip steps is described. The mechanism by
which a corrosion tunnel forms at an active slip step is investigated.
D. P. F.
A66.19714
REPORT OF SUBCOMM/TTEE VIII ON FIVE-YEAR ATMOSPHERIC
EXPOSURES OF MAGNESIUM PANEL-TYPE GALVANIC COUPLES.
IN: AMERICAN SOCIETY FOR TESTING AND MATERIALS, ANNUAL
MEETING, 68TH, PURDUE UNIVERSITY, LAFAYETTE, IND.,
JUNE i3-18, 1965, PROCEEDINGS. VOLUME 65. [A66-19713 08-17]
Philadelphia, American Society for Testing and Materials, 1965,
p, [72-181. 7 refs.
Discussion of a phase of a program to evaluate the galvanic
corrosion caused by various dissimilar metals when coupled to
magnesium alloys and exposed to different atmospheric conditions.
The concern is with panel-type couples in which the galvanic effect
of dissimilar metals could be evaluated through loss in tensile
strength of the base panel when compared with similar uncoupled
control panels exposed alongside of the coupled panels. The data
presented were obtained on the third set of magnesium panel-type
-.I..,._ _,,,I,, whlch were removed after five years I exposure at
four different locations. M.M.
A66-19953
THE SUPER IZ_ Cr STEELS.
J. Z. Briggs and T. m. Parker.
New York, Climax Molybdenum Co. , [965. 220 p.
A comprehensive literature survey of the Super 12% Cr family
of steels, which find application in gas turbines and the aerospace
industries, is offered. The effects of alloying elements are dis-
cussed, and various aspects of physical and mechanical properties
of these steels are examined. A chapter is devoted to applications,
and another tO commercially produced grades and specifications.
These steels can be heat-treated in large sections to tensile
strengths over 200 ksl. Usable hot strengths at temperatures up
to about !200°F _xceed those of other nonaustenitic steels, and
con,pare favorably with those of austenltic steels in some ranges.
Thermal stability is excellent. The steels have high hot ductility
and resist embrlttlement under stress. A damping capacity greater
than that of austenitic steel, approaching that of the parent 12% Cr
steel, is exhibited. The steels resist thermal shock and thermal
fatigue, and have good corrosion resistance. They resist the
effects of high-pressure hydrogen and stress-corroslon cracking,
and are available in all forms. Processing and fabrication does
not entail undue difficuRies. An appendix contains over I100 ref-
erences classified according to subject. F.R.L.
A66-20156
LUBRICANTS FOR HIGH PERFORMANCE TURBINE ENGINES.
Kenneth L. McHu_h (Monsanto Chemical Co. , St. Louis, Mo, ).
Society of Automotive Engineers, Automotive En_ineerin_ Congress,
Detroit, Mich, , Jan. 10-14, 1966, Paper 66007[. 12 p. 22 refs.
Members, $0.75; nonmembers, $i. 00.
Description of the present status of aircraft turbine lubricant
technology for high Mach number engines in general and SSTts in
particular. Performance capability criteria for aircraft lubricants
are discussed in terms of stability, which includes autoignition
temperature, degradation, coking, load carrying capacity, and toxic-
ity characteristics. The advantages and disadvantages of the
[our basic types of lubricants are described. Graphs are given for
the torque requirements in a gear box as a function of temperature
and lubricant costs as a function of consumption and 0.1 drain fre-
quency. D.P.F.
A66-20157 #
LUBRICANT REOUIREMENTS FOR HIGH TEMPERATURE
BEARINGS.
Richard P. Shevchenko (United Aircraft Corp. , Pratt and Whitney
Aircraft Div. , East Hartford, Conn. }.
Society of Automotive Engineers, Automotive En_ineerin_ Congress,
Detroit, Mich., Jan. I0-14, 1966, Paper 660072. 15 p.
Members, $0.75; nonmembers, $I. 00.
Desirable lubricant properties for high-temperature bearings
are discussed from the bearing application engineering standpoint.
This discussion is preceded by a short description of a jet engine
lubrication system. The need for more realistic overall engine
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lubrication-system lubricant screening tests is stressed. Recom-
mendations are made for incorporation of a thrust bearing rolling
contact fatigue tester, an engine simulator, and more exhaustive
engine evaluation in lubricant specifications. The case history of
the compromises and their justification in the selection of a highly
successful five-ring polyphenyl ether fluid (PWA 524 or Skylube 600)
for 50009 - oil-in supersonic engine applications is presented.
{Author)
A66.20158
FACTORS INFLUENCING AIRCRAFT TURBINE ENGINE OIL
DRAIN PRACTICES
Donald W. Bedell (Hul:_bie O_l and Refining Co. , Houston, Tex. ).
So¢:et} of Automotive Engineers, AutolrlOtive Engineering Congress,
Delrolt, MLch,, Jan. L0-14, L966, Paper 660073. 6 p.
Mt.mbers, $0. 73, nonn_embers, $I, 00.
Consideration of _ptimum. ei! drain time in turbine engine
operatlon. Engine design factors such as heat shielding to mini-
mize hot spots, air flow, and the materials used in engine construc-
tion are discussed. Flow restrictions should be reduced to a min-
:r_uln and a maximuul drain time should be established to safeguard
the engine. A fleetwide monitoring system is essential for ade-
qu_tu c:_::_,c < o:itru[ and thu detection of mechamcally marginal
e:_&::_t_. Th_ nature of [ubrica_t degradation is described in terll_s o1
sludging, increase in v_scosity, increase in acidity, increase in
corrosxvity, and carbonaceous and varnish deposits. D.P.F.
A66-20159
MEANS OF ASSESSING AVIATION TURBINE LUBRICANT QUALITY.
A. E. Smith, G. Cantini, and R. J.'De Chard (Socony Mobil Oi[
Co. , inc. , Aviation Dept. , New York, N. Y. ),
5ociet>- Ot Automotive Engineers, Automotive En_ineerin s Congress,
Detroit, Mich., Jan. I0-14, 1966, Paper 660074, 10 p,
Members, $0, 75; nonmembers, $i,00.
Review of some general methods in use for measuring turbine
lubricant quality. The specification approach in determining lubri-
cant quality is based on product approval against specific require-
ments issued by engine manufacturers. Inasmuch as overall per-
formance has not been established this method alone is incomplete.
The equipment strip approach is based on inspection reports of the
inter_al condition of an engine; quality is here assessed on a per-
formance basis, Measuring lubricant quality on the basis of record-
ed documentation covering various aspects of overall performance
which include maintenance and operational factors is the most ef-
fective criterion. This criterion is not a fixed and rigid concept as
demands on lubricant quality change with operating conditions.
D. P. F.
A66.20433
DEVICE FOR TAKING LONG-TIIviE CORROSION FATIGUE CURVES
ON SMALL CROSS-SECTION SPECIMENS AT HIGH TEMPERATURES
AND PRESSURES.
A. V. Riabchenkov, V. P. Sidorov, and N. F. Pongil' skis
(Tsentral' nyi Nauchno-lssledov&tel'skti Institut Tekhnologii i
Mashinostroeniia, Moscow, USSR),
(Zavodska*a Laboratoriia, vol. 31, Aug. 1965, p. 1019-10Z0. )
industrial Laboratory, vol. 31, Jan. 1966, p. 1262, 1263. Trans-
tat ion.
Determination of comprehensive quantitative characteristics
of the tendency of a metal to corrode under stress, by plotting the
curves of the long-time corrosion-fatigue strength. A device [or
obtaining curves of the long-time corrosion strength on metal
specimens in aqueous solutions at elevated temperatures and pres-
sures is described and illustrated, and its operation is explained.
It is concluded that for taking a complete curve of the long-time
corrosion strength, the activity of the solution in the device must
be increased by tncreaslng the concentration of the chloride ions
and the, oxidation. B.B.
A66-20836
CORROSION OF METALS AND ALLOYS [KORROZIIA METALLOV
I SPLAVOV].
Edited by N. D, Tomashov and E. N. Miroliubov.
Moacow, Izdatel' stvo Metallurgiiaj 1965. 378 p. In Russian.
#
CONTENTS:
EFFECT OF ALLOYING ELEMENTS ON THE ANODIC
CORROSION AND PASSIVATION OF STAINLESS STEELS [VLUA-
NIE LEGIRUIUSHCHIKH ELEMENTOV NA ANODNOE RASTVORE-
NIE I PASSIVIROVANIE NERZHAVEIUSHCHIKH STALEI]. G. P.
Chernova and N. D. Tornashov, p. 7-15. 9 refS. [See A66-Z0837
o9-17]
STUDY OF THE CORROSION RESISTANCE AND ELECTRO-
CHEMICAL AND MECHANICAL PROPERTIES OF ALLOYS OF THE
NIOBIUM-TITANIUM SYSTEM [ISSLEDOVANIE KORROZIONNOI
STOIKOSTI, ELEKTROEHIMICHESKIKH I MEKHANICHESKIKH
SVOISTV SPLAVOV SISTEMY NIOBII-TITAN], A. I. Glukhova, V. V.
Andreeva, S. G. Glazunov, O. P. Solonina, and V. F. Nikulova,
p. 29-4Z. 8 rein. [See A66-Z0838 09-17]
STUDY OF THE CORROSION RESISTANCE AND ELECTRO-
CHEMICAL AND MECHANICAL PROPERTIES OF ALLOYS OF
THE TITANIUM-NIOBIUM SYSTEM [ISSLEDtJVANIE KORROZION-
NOI STOIKOSTI, ELEKTROKHIMICHESKIKH I MEI4/-IANICHESKIKH
SVOISTV SPLAVOV SISTEMY TITAN-NIOBII]. V. V. Andreeva,
V. I. Kazarin, E. L. Alekseeva, S. G. Glazunov, O. P. Solonina,
and V. F. Nikulova, p. 43-58. [See Ab6-Z0059 09-17]
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF
ALUMINUM-BASED BINARY ALLOYS AND INTERMETALLIC
COMPOUNDS [ELEKTROKHIMICHESKOE I KORROZIONNOE
POVEDENIE DVOINYKH SPLAVOV I INTERMETALLICHESKIK/-I
SOEDINENH NA OSNOVE ALIUMINIIA]. A. I. Golubev and M. N.
Ronzhin, p. 59-79. 33 rein. [See A66-Z0840 09-17]
STUDY OF THE ELECTROCHEMICAL BEHAVIOR OF TITA-
NIUM [ISSLEDOVANIE ELEKTROKHIMICHESKOGO POVEDENIIA
TITANA]. N. D. Tomashov0 V. N. Modestova, L. A. Plavich,
and A. B. Averbukh, p, 80-10Z. 21 refs. [See A66-20841 09-17]
A66-20837
EFFECT OF ALLOYING ELEMENTS ON THE ANODIC CORROSION
AND PASSIVATION OF STAINLESS STEELS [VLIIANIE LEGIRU-
IUSHCHIKH ELEMENTOV NA ANODNOE RASTVORENIE I PASSI-
VIROVANIE NERZHAVEIUSHCHIKH STALEI].
0. P. Chernova and N. D. Tomashov,
IN: CORROSION OF METALS AND ALLOYS [KORROZIIA ME-
TALLOV I SPLAVOV].
Edited by N. D. Tomashov and E. N. Miroliubov.
Moscow, Izdatel'stvo Metallurgiia. 1965, p. 7-13. 9 refs.
in Russian.
Results of a study of the corrosion and electrochemical prop-
erties of stainless steel with 2-5% of Cr and 0.5, 1.0, 2.0, and 3.0
wt% ofNi, Mo, or Re, treated with 1.0N HzSO 4 for Ig0 hr at 25,
50, or 75°C. It is found (I) that Ni, Mo, and especially Re additions
of 0.5 to 3 wt% sharply reduce corrosion of this steel, (2) that Ni,
Mo, and Re stimulate passivation - reducing the passivation current
by a factor of 6 to 12, and (3) that Ni and Mo slow down anodic cor-
rosion and have virtually no effect on hydrogen cathodic depolariza-
tion while Re stimulates both the anodic corrosion and the cathodic
depolarization. V.Z.
A66.20838 #
STUDY OF THE CORROSION RESISTANCE AND ELECTROCHEMI-
CAL AND MECHANICAL PROPERTIES OF ALLOYS OF THE NIO-
BIUM-TITANIUM SYSTEM [ISSLEDOVANIE KORROZIONNOI STO1-
KOST_, ELEKTROKHIMICHESKIKH I MEKHANICHESKIKH SVOISTV
SPLAVOV SISTEMY NIOBII-TITAN].
A. I. Glukhova, V. V. Andreeva, S. G. Glazunov, O. P. Solonina,
and V. F. Nikulova.
IN: CORROSION OF METALS AND ALLOYS [KORROZIIA ME-
TALLOV I SPLAVOV].
Edited by N. D. Tornashov and E. N. Miroliubov.
Moscow, ladateP stvo Metallurgiia, 1965, p. Z9-4Z. 8 rein. In
Russian.
Investigation of the corrosion resistance and electrochemical
and mechanical properties of Nb(60 to 100%)-Ti(0 to 40%) alloys
treated with 10, 40, 60, 75, and 94% HzS.O" 4 at 40 and 100°C, with
88% (at 40°C) and 60, 75, and 880/0 H3PO 4 at 100°C, with 5 to 300
hydrochloric acid at 40 and 100°C, with 57 and 98% HNO 3 at 100C>C,
and with 25% oxalic acid at 100°C. Maximum corrosion was es-
tablished when the potential of the acid media is -100 my. The high
corrosion resistance observed at 40°C in alloys wlth up to 't0% of
Ti is found to decrease with temperature. V.Z.
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STUDY OF THE CORROSION RESISTANCE AND ELECTROCHEMI-
CAL AND MECHANICAL PROPERTIES OF ALLOYS OF THE TITA-
NIUM-NIOBIUM SYSTEM [ISSLEDOVANIE KORROZIONNOI STOI-
KOSTI, ELEKTROKHIMICHESKIK/-I I MEKHANICHESKIKH SVOISTV
SPLAVOV SISTEMY TITAN-NIOBLI].
V. V. Andreeva, V. I. Kazarin, E. L. Alekseeva, S. G. Glazunov,
O. P. Solonina, and V. F. Nikulova.
IN: CORROSION OF METALS AND ALLOYS [KORROZIIA ME-
TALLOV I SPLAVOV].
Edited by N. D. Tomashov and E. N. Miroliubov.
Moscow, Izdatel' stvo Metallurgiia, 1965. p. 43-58. In Russian.
investigation of the microstructure and mechanical and elec-
trochemical properties of Ti(50 to 98%)-Nb(50 to 2%) alloys and
their corrosion resistance in HzSO 4, H3PO4, HNO3, hydrochloric
acid and oxalic acid. It is found that Nb additions (i) substantially
increase the strength and hardness of titanium and its corrosion
resistance in solutions of nonoxidizing acids, and (Z) do not affect
the high corrosion resistance of titanium in oxidizing solutions,
such as 57% HNO_ or mixtures of HNO 3 with hydrochloric acid in
proportions 1 to I or Z to 1 at 100_C. ",'. Z.
A66.20840 _:
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF ALUMINUM-
BASED BINARY ALLOYS AND LNTERMETALLIC COMPOUNDS
[ELEKTROKI-flM/CHESKOE I KORROZIONNOE POVEDENIE DVOI-
NYKH SPLAVOV I INTERMETALLICHESKIKH SOEDINENLI NA
OSNOVE ALIUMINLIA].
A. I. Golubev and M. N. Ronzhin.
LN: CORROSION OF METALS AND ALLOYS [KORROZIIA ME-
TALLOV I SPLAVOV].
Edited by N. D. Tomashov and E. N. Miroliuhov.
Moscow, Izdatel' stvo Metallurgiia, 1965. p. 59-79. 33 refs. In
Russian.
Results o£ a study uf the elect_ochemic=-! prope_ti,., and cor-
rosion of Al-based Fe, Ni, Ti, Cu, and Sb binary alloys. Elec-
trolytic dissolution o1 intermetallic compounds present in these
alloys (FeAI 3, NiA13, CuAIz, TiA13, AISb, and Mg2AIs) is inves-
tigated. The maximum potential gradient between two components
of these alloys is given as i to 15 my in a 0.1 N solution of NaOH.
For alkaline and neutral media, potential/current diagrams ol
these alloys are constructed from the polarization curves of their
components. The diagrams show a good coincidence of calculated
and experimental potentials. Factors determining the anodic be-
havior of these intermetallic compounds in alkaline media at various
potential levels are identified. V.Z.
A64b.20841
STUDY OF THE ELECTROCHEMICAL BEHAVIOR OF TITANIUM
[ISSLEDOVANIE ELEKTROKHINIICHESKOGO POVEDENIIA TITANA].
N. D. Tomashov, V. N. Modestova, L. A. Plavich, and A. B.
Ave rbukh.
iN: CORROSION OF METALS AND ALLOYS [KORROZIIA METAL-
LOV I SPLAVOV].
Edited by N. D. Tomashov and E. N. Miroliubov.
Moscow, Izdatel' stvo Metallurglia. 1965, p. 80-102. 21 rels. in
Russian.
Investigation of the effect of a surface hydride film produced
by corrosion on the electrolytic corrosion and oxidation of titanium.
The hydride-oxide nature of titanium passivation in acid solutions,
with hydrogen depolarization taking place during corrosion, is es-
tablished. The passivation is believed to promote titanium stability
against acid agents. The hydride surface film is found to depress
anodic corrosion oi titanium. V.Z.
A66-21747
STUDY OF THE CORROSION PROPERTIES OF YTTRIUM. I -
EFFECT OF pH ON THE ELECTROCHEMICAL AND CORROSION
BEHAVIOR OF YTTRIUM [ISSLEDOVANIE KORROZIONNYKH
SVOISTV ITTRIIA. I - VLIIANIE pH NA KORROZIONNOE I
ELEKTROKHIMICHESKOE POVEDENIE ITTRIIA].
R. M. Al'tovskii, A. O. Fedotova. and S. I. Korolev.
Zashchita Metallov. vol. 2, Jan. -Feb. 1966, p. 5Z-56. 8 refs.
In Russian.
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Investigation of the electrode potential and corrosion of
yttrium at pH from Z to 13 in solutions of NaCI(NaNO3 ) *
HCI(HNOs) and NaCI(NaNOs) + NaOH. It is found that the
corrosion resistance of yttrium is higher at higher pH, because
of a slower anodic process, and decreases in the presence of
NO 3 ions and especially in the presence of C1 ions. At 25°C,
corrosion of yttrium is accompanied by both hydrogen polarization
and oxygen polarization at pH .< 10, and by oxygen polarization
at pH >_ ii. V.Z.
A66.21748 #
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF RHENIUM
[KORROZIONNOE I ELEKTROKHIMICHESKOE POVEDENIE RENIIA].
N.D. Tomashov and T. V. Matveeva (Akademiia Nauk SSSR,
Institut Fizicheskoi Khimii, Moscow, USSR).
Zashchita Metallov, vol. 2, Jan.-Feb. 1966, p. 57-62. 7 refs.
In Russian.
Study of the corrosion behavior of rhenium in HzSO4, HCf,
H.PO4, HNOs, NaCI, KOH, H.O2, and distilled water at 25 and
l-_°C. The ..... q_nn rate is _ound to be negligible at 25°C and
very low at 100°C in H2SO4, HbPO4, and HCf. In distilled water
in the presence of air, corrosion is negligible at 20°C but increases
at 100°C to "a rate of 0.05 g/m-hr, approaching its rate in NaCI
solutions. Alkali hydroxides have a greater corroding effect
and the greatest effect have the oxidizing agents HNO 3 and H20 2.
Rhenium corrosion by all these agents is of an electrochemical
nature and is determined only by the kinetics of thf anodic and
cathodic processes involved. V.Z.
A66-22040
DEVELOPMENTS IN HIGH-TEMPER.ATUR_ ULTRAHIGH-VACUUM
FRICTION STUDIES.
L. G, Kellogg (North American Aviation, Inc. , Atomics International
Div., Canoga Park, Calif. ).
(American 5oclet), of Lubric_Liu,* _nginccr=, ._.nnua! Meeting; Z0th,
Detroit, Mich., May 4-7, 1965, Preprint 65AM 6AI.)
Lubrication Engineering, vol. 2Z, Feb. 1966, Pl 57-66. 13 refs.
[For abstract see issue 14, page 2033, AccessiOn no. A65-Z4Z4Z]
A66-22303
DIRECT EVIDENCE FOR THE CATHODIC DEPOLARIZATION
THEORY OF BACTERIAL CORROSION.
Warren P. Iverson (U. S. Army, Biological Laboratories, Fort
Derrick, Md. ).
vol. 151, Feb. 25, 1966, p. 986-988. 7 refs.
Cathodic depolarization of mild steel by Desulfovibrio desul-
furicans was demonstrated with benzyl viologen used as an electron
acceptor. Direct measurement of the cathodic de,polarization current
indicated a maximum current density of I U a/c rn_. Aluminum alloys
were also cathodically depolarized by the organism. (Author)
A66.22470 :_
NONLINEAR BENDING OF A STRESS CORROSION SPECIMEN.
Paul E. Wilson and Edward E. Spier (General Dynamics Corp. ,
General Dynamics/Astronautics, Structures Research Group,
San Diego, Calif. ).
(American Society of Mechanical Engineers I Aviation and Space
Conference a Los Angeles r Calif. I Mar. 14-181 19651 Paper
65 - Av-3. )
ASME t Transactions t Series B - Iourna] of Engineering for Industry.
vol. 88, Feb. 1966, p. 31-36. I0 refs.
[For abstract see issue 13, page 1957, Accession no. A65-23464]
A66.22747 :_
EFFECT OF MOLYBDENUM AND TUNGSTEN ON THE PROPER-
TIES OF KhZSNI6GYAR STEEL [VLILANIE MOLIBDENA I VOL _-
F_A NA SVOISTVA STALl KhZ5NI6G7AR].
A. P. Boiarinova, T. S. Savel_eva, and A. N. Dubrovlna (Zavod
"Elektrosta/I , " USSR).
Metallovedenie i Termicheskaia Obrabotka Metallov, Jan. 1966,
p. 17-19. In Russian.
Investigation of the possibility of improvement of the strength
and corrosion resistance of KhZ5NI6G7AR chromium steel by adding
Mo and W. Mo additions are found to improve short-time strength
A66-22951
and the anticorrosion properties of this steel, and W additions
increase markedly its endurance limit. Adding of Z. 5% Me and 4%
W increases, however, the solubility limit of these elements in the
steel, leading to the formation of interrnetallide phases which results
in brittleness at 700 to 1000°C. V.Z.
A66-2295 l
Convair Traveler, ,vet. 17, 3an.-Feb. 1966, p. 3-15.
Survey of the operation, maintenance, and installation of plain
(friction) bearings and various types of antifriction bearings. The
main characteristics of these different types of bearings are de-
scribed, and fit tolerances for all types of plain bearings and bush-
ings are given in z table. Some of the most common bearing prob-
lems and their causes are listed as a guide to maintenance personnel.
Measures to be taken in installing and removing bearings are outlined,
and methods of lubricating bearings are discussed. A.B.K.
A66-23014
CORROSION.
Field Service Disest , Dec. 1965, p. 3-35.
Discussion of the underlying principles of corrosion phenomena,
their mode of occurrence, and measures for controlling them. It
is noted that consideration of corrosion-prone areas, corrosion de-
tection, and corrosion removal can provide a basis for establishing
intelligent procedures to solve individual corrosion problems that
arise in service. M.M.
A66-23071. _
HYDROGEN PERMEATION IN METALS AS A FUNCTION OF
STRESS, TEMPERATURE AND DISSOLVED HYDROGEN CONCEN-
TRATION.
W. Beck, J. OIM. Bockris, J. McBreen_ and L. Nanis {Pennsyl-
vania, University, Electrochemistry Laboratory, Philadelphiaj Pa._.
Royal Society _ondon) t Proceedings, Series A, vol. 290, Feb. Z2,
1966, p. 220-235. 36 refs.
Navy-supported research.
An investigation of the diffusion of electrolytic hydrogen through
membranes of (1) polycrystalline Armco iron, (Z) single crystal
Armco iron, (3) zone refined iron, and (4) A.I.S.I. 4340 has been
made. The temperature and stress dependence of the permeation
rate through the first and last of these metals was investigatedt
while the first three have been investigated under varying concentra-
tions of hydrogen in the metal. From the resuhs concerning Armco
iron polycrystals and single crystals, and zone-refined iron it has
been concluded that trace impurities and grain boundaries have
negl/gible effects on the hydrogen permeation rate. Stress has been
shown not to affect D, but it increases the solubility of hydrogen in
the lattice, The D O and _Hp value for _-iron and the stress depen-
dence of the hydrogen solubility indicate that the rate-determinLug
step in diffusion is the formation of a cavity (a dilated octahedral
hole) to accommodate the diffusion hydrogen. Maxima observed in
the relation of the rate of permeation to time were explained in
terms of "blister" formation; the temperature dependence of the
critical hydrogen concentration necessary to form these blisters
is in concordance with this hypothesis. The nucleation sites for
such blisters are aggregates of dislocations. The mechanism
proposed to explain the maxima in the permeation transients was
used to rationalize the existing discrepancies in diffusion data found
in the literature. It is suggested that the crack initiation site for
stress corrosion cracking may be a highly localized density of dislo-
cations, on a metal surface_ generated by blister formation due to
hydrogen. (Author)
A66-23120
STRESS CORROSION OF E-GLASS FIBERS.
G. K. Schmitz and A. G, Metcalfe (International Harvester Co..
Solar Div. , San Diego, Calif. ).
I & EC " Industrial and Engineering Chemistry, Product Research
and Development, vet. 5, Mar. 1966, p. i-8. 13 rare.
Contract No. Nonr-3654(00) (X)AZ.
Study of stress corrosion on glass exposed to water vapor.
This corrosion has long been assumed to occur on existing surface
defects by a continuous process. The present work on glass
filaments has shown that incubation and flaw growth by corrosion
constitute the two stages preceding fracture. In the incubation
period, water reacts with cations in the glass leading to hydrolysis
and increased concentration of hydroxyl ions. The incubation period
continues until this concentration reaches the level necessary for
corrosion to occur; this stage occupies meet of the life of the fiber.
Subsequent corrosion of the surrounding silica network takes place
_ntil the critical size flaw has formedj when fracture ensues.
Stress corrosion was studied on E-glass fibers under constant load
in both 50 and i00T¢ relative humidity. Contrary to earlier assump-
tions, the growth rate of flaws was not controlled by a single
exponent governing the growth equation. Stress corrosion occurs
during typical tensile tests, and results of such teets were correlated
with stress corrosion data. M.F.
A6&.23123
SYNERGISTIC ANTIOXIDANTS FOR SYNTHETIC LUBRICANTS.
T. G. Davis and J. W. Thompson (Eastman Kodak Co.,
Tennessee Eastman Co., Research Laboratories, Kingsport.
Tenn. ).
(American Chemical Societ),, Division of Petroleum Chemistry,
Meeting, 149th_ Detroit r Mich., Apr. 1965, Paper. )
I & EC - industrial and EnBineerin _ Chemistry/, Product Research
and Develo_>ment, vol. 5, Mar. 1966. p. 76-80. 24 refs.
Laboratory oxidation tests disclosed the high activity of alkali
metal salts of carboxylic acids and substituted phenols as syner-
gists for arylamine antioxidants in ester-type synthetic lubri-
cating oils for advanced jet engines. The results indicated that
such oils would remain relatively stable and sludge-free at con-
eiderably higher engine temperatures than oils containing previous
antioxidant systems. Similar salts of various other metals were
inactive. Extensive testing of a representative oil by the Air Force
disclosed good correlation between bearing rig and laboratory
oxidation tests at 4ZS°F; however, the oil did not perform well
in an actual jet engine test. An investigation of possible causes
was inconclusive. One possible but unusual explanation was that
the oil performed best when large volumes of air were passed
through it. Such aeration occurred during the laboratory and rig
tests, but not in the engine test. No mechanism for the inter-
action between the metal salt and the arylarnine antioxidant is
known as yet. However, several factors which may be responsible
are mentioned. (Author)
A NEW STRESS-CORROSION C_ACKING TEST FOR HIGH-
STRENGTH ALLOYS.
B. F. Brown (U.S. Naval Research Laboratory, Metallurgy Div..
Physical Meta/lurgy Branch, Washington, D.C. ).
Materials ReseLrch and Standards, vol. 6, Mar. 1966. p. 129-133;
Dimcussion, S. T. Rolls (United States Steel Corp.. Applied Re-
search Laboratory, Monroevllle, Pa. ) and H. S. Reernenyder
(Bethlehem Steel Co., Homer Research Laboratories, Bethle-
hem, Pa. ), p. 133.
8 refs,
Navy- supper ted research.
A stress-corrosion cracking test which employs a precracked
bar stressed in bending as a cantilever beam L| descrined. One end
of the bar is attached to a rigid mast; weights are placed in a pall
suspended from an arm attached to the other and of the specimen.
The corrodant is contained in a polyurethane cell which surrounds
the central cracked portion of the bar. Prop&g=_ion of the stress-
corrosion crack ie detected by a standard dial gage. The crack is
first provided by machining and is "sharpened" by fatiguing in a
machine lathe. Tests conducted on specimens of a martensitic steel
and a titanium alloy indicate that, if the other necessary conditions
are met_ it.role-corrosion cracking can be expected to occur if a
minimum value of stress l_iscc is exceeded. That titLnium alloys
do not pit under aqueous conditions at room temperature may be
responsible for previous reports that titanium alloys are immune to
stress-corrosion cracking at room temperature. (Author)
A66-2375 I
SIMULATION OF THE OIL CIRCULATION IN TUR'BINE ENGINES
AND ITS SIGNIFICANCE IN THE PRACTICAL EVALUATION OF
AVIATION TURBINE OILS [DIE SIMULIERUNG DES _LKREISLAUFS
VON TURBINENTRIEBWERKEN UND SEINE BEDEUTUNG FOR DIE
PRAXISNAHE UNTERSUCHUNG VON FLUGTURBINEN(_LEN].
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QG. Spengler and E. K. Jantzen (Deutsche Versuchsanstalt ft2r Luft-
und Raum.fahrt, Institut far Flugtreib- und Schmierstoffe, Munich,
West Germany).
Zeitschrift f_.r Fluswissenschaften, vol. 14, Feb. 1966, p. 99-102.
In German.
Discussion of the basic conditions under which lubricating oil
circulates in aviation turbine engines and examination of the require-
ments for constructing a model of such oil circuits. A satisfactory
model developed by the DVL for representing oil circulation is de-
scribed. This model includes a bearing simulating device, an ap-
paratus to remove all foam from the oil, an oil reservoir, a cooler,
and a heat exchanger for preheating the oil. The experimental re-
suits obtained with this simulator are analyzed and it is shown that
upon increasing the maximum operating temperature from 150 to
250°C the oil characteristics, such as viscosity, acid number, and
electrical conductivit_ are changed radically. D.P.F.
A66-23844 e
EXTENSION OF DRAIN PERIODS IN GAS-TURBINE ENGINES
USING IMPROVED SYNTH_-'I I_ LUm_.t_NY5.
H. W. Reynolds, Jr. (United Aircraft Corp., Pratt and Whitney
Aircraft Div., East Hartford, Conn.).
(Society of Automotive Engineers. National Aeronautics and Space
Ensineering and Manufacturing Meeting, Los Angeles. Calif.,
Oct. 4-8, 1965, Paper 650814.)
Esso Air World, vol. 18, Jan. -Feb. 1966, p. 91-97.
[For abstract see issue Z3, page 3491, Accession no. A65-34699]
A66-23849 _
EFFECTS OF STRESS WAVE FORMS ON LOW CYCLE CORROSION
FATIGUE STRENGTH.
Kichiro Endo and Kenjiro Komai (Kyoto University, Dept. of
Mechanical Engineering, Kyoto, Japan).
Kyu_u U_*ive_sity! Faculty- of Engineering, Me._..oirs_ voL 27_
Oct. 1965, p. 415-43Z. 7 refs.
Study of the effect of trapezoidal stress waveforms on low-cycle
corrosion fatigue strength in order to clarify the mechanism of
corrosion fatigue. The fatigue tests were carried out with a carbon
steel and an aluminum alloy. A I% NaCI aqueous solution was used
as the corrosive environment. In the testing machine, trapezoidal
stress waves were formed mechanically, and the stress rate m
stressless time e and maximum stress time were variable. F.R.L.
A66-24099
SOLID AND BONDED-FILM LUBRICANTS.
Alfred DiSapio and Harry S. Gerstung (Dow Corning Corp., Midland,
Mich. ).
Machine Design r voi. 38, Mar. i0, 1966, p. 8-11.
Discussion of solid and dry-film lubricants. The basic require-
ments of a boundary lubricant are reviewed. Solid lubricant kinetic
coefficients of friction are tabulated. Also tabulated are the prin-
cipal solid lubricants of industrial importance and their characteris-
tics. These include molybdenum disulfide, graphite powder, and
TFE fluorocarbons. The choice of lubricant depends on several
factors which are discussed separately: particle size, viscosity or
consistency, availability, and compliance with military specifications.
The characteristics of dry-film lubricants are discussed and repre-
sentative bonded lubricant coatings are tabulated. Application condi-
tions which call for solid lubricants are high load, low sliding veloci-
ty, wear life, high temperature, high vacuum, radiation, and press-
fits. A discussion is included of the cost, method of application and
surface preparation of dry films. M.F.
A66-24100
POWDER-/VI.E TAL BEARINGS.
Edward T. Johnson (Chrysler Corp., Arnplex Div., Detroit, Mich. ).
Machine Design, vol. 38, Mar. 10, 1966, p. 40-44.
Discussion of custom powder-metal bearings and the ranges of
suitable shapes, sizes, and proportions that are practical for manu-
facture. The configurations of powder-metal bearings are reviewed.
Bearing dimensions discussed include sleeve, flange and thrust
bearings, chamfers and densities. The dimensional tolerances for
bronze and iron-base powder-metal bearings are tabulated. The
design and installation procedure of powder-metal bearings is
A66-24900
outlined. A convenient method of computing limits of bearing ID and
clearance is described. M.F.
A66-24383
LUBRICATION IN A VACUUM.
Donald H. Buckiey (NASA, Lewis Research Center, Space Environ-
ment Unit, Cleveland. Ohio) and Robert L. Johnson (NASA, Lewis
Research Center, Lubrication Branch, Cleveland, Ohio).
Machine Design, vol. 38, Mar. 17, 1966, p. 164-169.
Description of the effects of a vacuum on lubricants and bearing
materials. A vacuum differs from a normal atmospheric environ-
ment in two important respects: (I) ambient pressure is reduced,
and (2) the concentration of oxidizing gases is lower. These differ-
ences account for the effects of a vacuum environment on both
lubricants and lubricated components. The reduced ambient pres-
sure affects the evaporation rate of the lubricant. Other factors
which influence the evaporation of oils are temperature and the
relation of the evaporation rate of the lubricant to its molecular
weight. The effects of vacuum on the lubricated components are
studied. Recommendations are made for lubricant selection and
system design. I ne posstDie _oid w_;.di._ _f .... tals upon !-_ss of
lubricants suggests that mechanical components for such systems
should be constructed of metals and alloys having little tendency to
weld. M.F.
A66-24425 :_
MAGNETOHYDRODYNAIVdC THEORY OF THE LUBRICATION OF
A CYLINDRICAL BEARING [MAGNITOGIDRODINAM/CHESKAIA
TEORIIA SMAZKI TSILINDRICHESKOGO PODSHIPNIKA].
l. A. Shvarts.
Akademiia Nauk SSSR, lavestiia, Mekhanika Zhidkosti i Gaza,
Jan.-Feb. 1966, p. 9-15. 14 refs. In Russian.
Solution of a plane magnetohydrodynamic problem of the pres-
sure distribution of a viscous electrically conciucting fluid in the
lubrication layer of a cylindrical bearing. A constant magnetic
field is assumed to be directed along the axis of the Bearing with
a potential difference being applied between the pivot and the bearing
from an external source. Since the radial gap in the bearing is not
assumed to be small, the problem is reduced to a two-dimensional
system of magnetohydrodynamics equations. An expression is
obtained for the additional pressure in the lubrication layer caused
by electromagnetic forces. In the special case of a very thin layer
a previously obtained result is confirmed. A.B.K.
A66-24550 :e
A THEORY OF LUBRICATION BY MICROIRREGULARITIES.
D. B. Hamilton, j. A. Walowit, and C. M. Allen (Battelle Memorial
Institute, Columbus, Ohio).
(American Society of Lubrication En6ineers and American Society
of Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Paper 65 - Lub-ll. )
ASME, Transactions, Series D - Journal of Basic Engineering,
vol. 88, Mar. 1966, p. 177-185. I0 refs.
[For abstract see issue 04, page 527, Accession no. A6._I4Z44]
A66-24900 #
EFFECT OF HEAT TREATMENT ON THE STRUCTURE AND PROP-
ERTIES OF VTI TITANIUM AND OT4 ALLOY [VLIIANIE TERlvIICHE-
SKOI OBRABOTKI NA STRUKTURU I SVOISTVA TITANA VTI I
SPLAVA OT4].
A. P. Akshentseva and G. N. Shumratova.
Metallovedenie i Termicheskaia Obrabotka Metallov, Feb. 1966, p.
51-55, In Russian.
Investigation of the effect of various heat treatments on the struc-
ture, hardness, microhardness, and corrosion resistance of I. 5 to
14 mm sheets of VT1 titanium and 1.5 to 5 mm sheets of OT4 titanium-
manganese-aluminum industrial alloy. Heating in air noticeably
increased the hardness of VT1. The formation of an oxide layer up
to 15 D thick with a 10 D diffusion sublayer was established in both
alloys following Z hr he_.ting at 750 to 850°C. A hard oxide surface
layer is formed on both alloys when they are heated from 950 to
I050°C. V.Z.
137
A66-24929
A66-24929 #
A NEWLY-EQUIPPED TEST RIG FOR GAS-LUBRICATED JOURNAL
BEA.RINGS AND SOME OF ITS TEST RESULTS.
Norimune Soda, Hitoshi Marurno, and Shinobu Saito.
Tokyo, University, Institute of Space and Aeronautical Science,
Bulletin, vol. I, no. 4(B), Dec. 1965, p. 499-509. In Japanese.
Description of the details of a test rig for studying the general
performance of a 50 mm_ x I00 rnm gas-lubricated journal bearing
which can be operated at speeds up to 20, O00 rpm. Certain problems
encountered during the preliminary testing of this facility are also
mentioned. By its use, such factors can be measured as frictional
torque, pressure distribution in the gas film, and the static and
dynamic changes of eccentricity, both in hydrodynamically and hydro-
statically lubricated conditions. B.B.
A6&.24986
A NEW SYNTHETIC HYDROCARBON LUBRICANT FOR EXTRE}.#_E-
TEMPERATURE APPLICATIONS.
I. N. Doling, "J. G. Oriffith, and R. S. Stearns (Sun Oil Co. ,
Research and Development Die. , Marcus Hook, Pa. ).
(American Society of Lalbrication Engineers and American Society
of Mechanical Engineers, l_brication Conference, San Francisco,
Calif., Oct. 18-Z0, 1965, Preprint 65 LC-I. )
ASLE Transactions t vol. 9, Jan. 1966, p. 1-10; Discussion, K. R.
Bunting, T. P. Traise (American Oil Co. , Whiting, Ind. ), and
A. Beerbower (Esso Research and Engineering Co. 0 Products
Research Die., Linden, N.J.), p, ll; Authors' Closure, p. ll, 12.
32 refs.
[For abstract see issue 02, paga 238, Accession no. A66-12259]
A66-24989
METHYL ALKYL SILICONES - A NEW CLASS OF LUBRICANTS.
E. D. Brown, Jr. (General Electric Co. , Silicone Products Dept. ,
Waterford, N. Y. ).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubricatipn Conference, San Francisco,
Calif. , Oct. 18-20, ]965, .reprint 65 LC-4. J
ASLE Transactions, vol. 9, Jan. 1966, p. 31-35. 7 refs.
[For abstract see issue 02, page 238, Accession no. A66-12261]
A6_24993
STUDY OF CORROSIVITY AND CORRELATION BETWEEN
CHEMICAL REACTIVITY AND _DAD-CARRYING CAPACITY OF
OILS CONTAINING EXTREME PRESSURE AGENTS.
Toshio Sakurai (Tokyo Institute of Technology, Tokyo, Japan)
and Kachio Sato (Nippon Mining Co. , Ltd. , Central Research
Laboratory, Toda-machi, Saitama-ken, Japan).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers# Lubrication Conference, San Francisco#
Calif. t Oct. 18-20 t 1965, Preprint 65 LC-ll. )
ASLE Transactions, vol. 9m Jan. 1966, p. 77-85; Discussion, P. A.
Asseff (Lubrizol Corp. 0 Cleveland, Ohio) and N. E, Gallopoulos
(General Motors Corp, , Research Laboratories, Warren, Mich, ),
p. 86, 87; Authors' Closure, p, 87,
[For abstract see issue 02, page 237, Accession no. A66-12254]
A66-24999
DYNAMIC BEHAVIOR OF ROTATING SHAFTS WITH ALLOWANCES
FOR THE ELASTICITY OF THE LUBRICATING FILM IN THE
BEARINGS - THE UNSYMMETRICAL SHAFT WITH A SINGLE DISK
[DAS DYNAMISCHE VERHALTEN VON ROTIERENDEN WELLEN
UNTER BERI_CKSICHTIGUNG DER SCHMIERFLLMELASTIZITAT
IN DEN LAGERN - DIE UNSYMMETRISCHE, EINFACH BESETZTE
WELLE].
Herbert Pf(Itzne r.
Forschun B im In_enieurwesen, vol. 32, no. i, 1966, p. 19-2g.
7 refs, In German.
Investigation of the effect of oil cushion resilience in hydrody-
namic bearings on the dynamic behavior of an unsymmetrical shaft
with ode disk - t. e. , on a shaft with two bearings, which may be
different, and one disk at an arbitrary position. Oil cushion
resilience can shift the critical speeds of bending; the anisotropic
oil-fi[m elasticity can cause the motion of the shaft to become un-
stable. The 'equations of motion are derived and solved for shafts
with end bearings. The eigenvalues of the dynamic behavior of a
P
simple anisotropicaily supported shaft are developed. A generalized
expression is obtained for the stability boundary of shafts supported
by bearings at two points. D.P.F.
A66-25303
COMPRESSION AND FRICTION PROPERTIES OF RIGID POLY-
URE THANE FOAMS.
N. Chessin and W. E. Driver (Martin Marietta Corp., Martin
Co., Orlando, Fla. ).
IN: SOCIETY OF PLASTICS ENGINEERS, ANNUAL TECHNICAl.
CONFERENCE, 2ZND, MONTREAL, CANADA, MARCH 7-I0, 1966
TECHNICAL PAPERS. VOLUME It. [A66-25301 13-18]
Conference sponsored by the Quebec Section of the Society of
Plastics Engineers.
Stamford, Conn., Society of Plastics Engineers, Inc., 1966. 6 p.
Analysis of sliding friction and compres=ion tests of a series
of rigid polv_*rpthane foams. Although the elasti_ region appeared
to vary from 5 to I0% of the initial deflection, the stress-strain
curve between l and 2% compression formed a very straight line.
To develop engineering-type design data, the modulus of the straight
line portion of the curve was evaluated as a function of foam density,
direction of foam rise, strain rate, and thickness of samples tested.
The effects of the presence of molded skins were also examined, and
friction tests were conducted with three types of surfaces against
painted steel. It is concluded that foams may be selected for struc-
tural applications on the basis of their compression moduli, and that
the rate of load application up to ]77 in./in./sin does not seem to
affect the materials or change the response to loads. B. B .
A&6.25367
INFLUENCE OF SURFACE ROUGHNESS ON BOUNDARY FRICTION.
Yukio Miyakaw& (National Aerospace Laboratory, Tokyo, Japan).
IAmerican Society of Lubrication En_ineers_ Annual Meeting, 20th,
Detroit t Mich. r May 4-7, 1965! Preprint 65 _ 6AZ. )
Lubrication Engineering, voL 2Z, Mar. 1966, p. 109-116. 7 refs,
[For abstract see issue 14, pase 2035, Accession no. A65-24258]
A66-25771
SHOT PEENING FOR RESISTANCE TO STRESS-CORROSION
CRACKING.
H. W, Zoeller and B. Cohen (USAF, S_stenls Connlland, Research
and Technology Die, , Materials Laboratory, %rlghl-patterson AFB,
Ohio).
IAmerican Societ_ for Metals, Mvtals/Niaterlals C¢,n_rcss, Dt.trult,
Mich., O_t. It_-ZZ, 1965, Pa_er. )
Metals Engineering Quarterly, vol. 6, Fib. 1966, p. |6-2t).
The increased emphasis by the Air Force in thr area of corrosion
p_evcntion and control is discussed. 1 ypi_ al strt. ss-_Irros_on i ra_ k-
ing failures are described. Attention is directed to the in_portance of
extensive use of shot peening tO reduce susceptibilit_ to stress-cor-
rosion cracking and to irnprove fatigue life of land*ng gears, wmg
spars, )et engine components, and other structural parts. The more
extensive use of ultrahigh-strength alloys *n Air Force systems has
increased the importance _nd value of shol peening. (Author)
A66-25779
CURRENT STATUS OF COMPOSITE CASTING AS BONDING
TECHNIQUE.
J. H. Belle and C. H. Lund (Martin Marietta Corp. m Martin
Metals Die. , Wheeling, I11. ).
(American Society for Metals, Metals/Materials Congress, Detroit,
Mich. r Oct. 18-22 t 1965# Paper. )
Metals Engineering Quarterly, vol. 6, Feb. 1966, p. 63, 64.
Discussion of composite casting, a method of metallurgical
bonding which can be considered as a modification of foundry
practice wherein the molten alloy is poured into a casting mold
for the purpose of bonding with one or more inserts of similar
or dissimilar alloys. Details of the technique are presented. Use
of the method permits the designer to take best advantage of the
specific merits of each alloy. Some of the advantages are weight
reduction and improved corrosion resistance. F.R.L.
A66-25883
EFFECT OF CORROSIVE AND SURFACE-ACTIVE MEDIA ON THE
FATIGUE STRENGTH OF ALUMINUM ALLOYS.
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t_
A.V. Karlashov, A. D. Gnatiuk, and V. P. Tokarev (Kievskii In-
stitut Grazhdanskogo Vozdushnogo Flota, Kiev, Ukrainian SSR).
(Fiziko-Khimicheskaia Mekhanika Materialov, vol. i, no. i, 1965,
p. 7-II. )
Soviet Materials Science, vo]. I, Jan.-Feb. 1965, p. 1-4, 5 refs.
Translation.
Experimental study of the effect of corrosive and surface-active
media on the fatigue strength of aluminum alloys DI6 and V95, which
are widel,v used in aircraft construction. Fresh water and a 3% so-
lution of NaCI were chosen to simulate sea water. As the surface-
active medium, liquid A.MO-ID was chosen, which is used in hydraulic
systems of aircraft, activated with 2% oleic acid. The metals were
tested at 6000 stress reversals per rain with a test base of Z0 x 106
cycles. The smooth, round testpieces were prepared to industrial
specifications in accordance with Soviet Standard GOST zg60-45 from
bars of DI6 and V95 from the same melt. The chemical composition
and mechanical properties of the materials tested are tabulated.
Analysis of the fatigue tests on the alloys DI6 and V95 exposed to
corrosive and surface-active media indicates that these media lower
Lh= f_i_£ ctrcng_b _¢ ,_. materials in question. B.B.
A66-25884
LUBRICATING OIL ADDITIVES AND THEIR FUNCTION IN FRIC-
TION PROCESSES.
B. L Kostetskii, L. F. Kolesnichenko, lu. D. Ostrovoi, M. E.
Natanson, K. Z. Skarchenkov, and P. K. Topekha (Kievskii Insti-
rut Crazhdanskogo Vozdushnogo Flota, Kiev, Ukrainian SSR).
(Fiziko-Khimicheskaia Mekhanika Materialov, vol. 1, no. 1, 1965,
p. 32-39. )
Soviet Materials Science, vol. I, Jan.-Feb. 1965, p. 20-25. 13 refs.
Translation.
Study of the structural changes that occur in metal surface lay-
ers under boundary friction conditions in the presence of surface-
active substances. Observations are made of the changes in fine
structure characterisz,ca of _he surface Iayer. and of the correlation
of these changes with the total frictional heat balance, the charac-
teristics of the rubbing surfaces, and certain of the friction param-
eters. It is shown that a surface-active medium (pure vaseline oil
with a O. Z% oleic acid addition) has a marked effect on the degree of
plastic deformation and resultant work hardening; it also causes an
increase in the dislocation density, reduces the block dimensions,
and changes the dislocation 'structure, Rolling and sliding friction
tests led to similar conclusions; showing that the presence of surface
active substances gives rise to heavier plastic deformation reflected
in higher hardness values and more severe distortion of the metal
structure. B.B.
A66-25887
STUDY OF DISLOCATION STRUCTURE FOR STATIC AND DYNAMIC
FRICTION.
B. I. Kostetskii and P. V. Nazarenko (Kievskii Institut Orazhdanskogo
Vozdushnogo Flota, Kiev, Ukrainian SSR).
(Fiziko-Khimicheskaia Mekhanika Materialov, vol. i, no. i, 1965.
p. 73-77.)
Soviet Materials Science, voL i, Jan. -Feb. 1965, p. 49-53. 7 refs.
Translation,
Analysis of the mechanism of plastic deformation in crystalline
bodies. The static and dynamic frictional forces are investigated in
relation to the dislocation structure of the bodies in contact. Static
and dynamic friction are studied for the alkali halides NaCI, KCI,
KBr, KI, and LiF, and also for zinc crystals. The friction was
created on a machine which allowed the normal load and sliding rate
to be varied over a wide range. Experiments were made using the
friction of a single indentor along the (100) planes of the crystals,
and values indicating the variation of static and dynamic friction
with normal pressure for LiF and Zn at a rate of 0. 0001 m/sec for
a single passage of the indentor are plotted. B.B.
A66-25912 =
EFFECT OF THE ORIENTATION AND CRYSTALLINITY ON FRIC-
TION AND WEAR OF POLYTETRAFLUOROETHYLENE [VLI/ANIE
ORIENTATSLI I KRISTALLICHNOSTI NA TRENIE I IZNOS POLITE-
TRAFTORETILENA].
G. A. Gorokhovskii and I. I. Agulov (Kievskii Institut Grazhdanskoi
Aviatsii, Kiev, Ukrainian SSR).
Mekhanika Polimerov, no. 1, 1966, p. 87-92. 8 refs. In Russian.
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A66-26973
Experimental study of the effect of the crystalline state and
structural orientation of the polymer on the endurance of couplings
with polytetrafluoroethylene (PTFE} components. Dry friction and
wear on metal-polymer interfaces are investigated for polymer com-
ponents made of materials crystallized to 33, 40, 60, 71, 88, and
95%. The phase composition of a polymer is found to be a major
factor of wear. The existence of an optimum crystallinity level
is established; this level varies with the character of friction and
load. V.Z.
A66-26026
THE MECHANISM OF CORROSION OF MAGNESIUM-ZINC ALLOYS.
I. K. Marshakov, Is. A. Ugai, and V. I. Vigdorovich (Voronezhskii
Gosudarstvennyi Universitet, Voronezh, USSR).
(Zashchita Metailov, voI. I, Mar.-Apr. 1965, p. 190-194.)
Protection of Metals, vol. l, Mar. -Apr. i965, p. I61-164. 6 refs.
T ranslatlon.
Study of the corrosion of aiIoys of the Mg-Zn system in halide
solutions, and comparison of the results obtained with the phase
diagram. In processing the results, the composition diagram of
Hume-Rothery ana t%_u_=,'£li "::as u._d M.M.
A66-26281
ANTI-FRICTION BEARINGS. (2nd Edition).
H. T. Morton.
Ann Arbor, Mich., H. T. Morton, 1965. 512 p.
$12.
This is a comprehensive book on the various aspects of anti-
friction bearings, It was written for machine designers, manufac-
turers, and engineers. Tables include such items as fits, standard
shoulder heights, and dimensions of mating parts, required data for
the proper mounting of bearings. Typical applications and mountings
arc shown for the various bearing types. Topics discussed include
ball bearings, roller bearings, thrust bearlngs, bearing capacity
and selection, miniature and instrument bearings, and completion
of bearing life. M.F.
A66.26304 #
THE FRICTION AND LUBRICATION OF POLYMERS.
S, C, Cohen and D, Tabor (Cambridge, University, Cavendish
Laboratory, Cambridge, England).
Royal Society (London), Proceedings, Series A, vol. Z91, Apr. 5,
1966, p. 186-Z07. Z3 refs.
Research supported by the Imperial Chemical Industries.
Study of the friction of a typical polar polymer, nylon, and of
a typical nonpolar polymer, polyethylene. The friction of un/ubri-
cated surfaces varies with load and geometry in a manner that can
be explained in terms of the multiasperity model of Howell and
Lodge. modified to allow for a deformation mode that is intermediate
between elastic and plastic deformation. Nylon is markedly plasti-
cized by water and its effect as it diffuses into the bulk of the poly-
mer has been studied using hardness measurements. Initially the
water produces a softening restricted to the surface layers and this
leads to a modest reduction in friction. After a protracted period
the bulk softening of the polymer causes an increase in the area of
contact and the friction again rises. Polyethylene surfaces are
lubricated by surface films of oleamide or ste_ramide. These
materials may also be incorporated, in smal_r quantities, within the
bulk of the polymer and can diffuse to the surface to provide an ef-
fective lubricating layer, I%4.M.
A66.26973
STRESS-CORROSION SUSCEPTIBILITY OF HIGH-STRENGTH
STEEL, IN RELATION TO FRACTURE TOUGHNESS.
J. H. Mulherin (U,S. Army, Pitman-Dunn Research Laboratories,
Frankford Arsenal, Philadelphia, Pa. ).
American Society of Mechanical Ensineers , Metals Engineering
Conference, Cleveland, Ohio, Apr. 18-ZZ, 1966, Paper 66-Met-5.
6 p. 10 refe.
Members, $0.75; nonmembers, $1. 50.
The stress-corrosion susceptibility of several ultrahigh-strength
ferrous alloys is described on the basis of fracture-mechanics
parameters. Two general conditions were considered: first, the
susceptibility of a material at various levels of tensile yield strength
and fracture toughness; and second, the susceptibility as a function
A66-27774
of applied suhcritical stress-intensity levels. ExperimentaIIy, a
notched and fatigue-cracked hend_bar specimen configuration was
used. Under a subcritical load, fracture of the specimen occurs
upon sufficient environmentally influenced crack extension. The
susceptibility criterion adopted in this investigation was the time
period to catastrophic fracture of the specimen. The results are
evaluated in terms of strength level and fracture toughness, and
the usefuinfss of the data generated is examined in terms of mate-
rial evaluation and application. (Author)
A66.27774
EVALUATION OF SOLID LUBRICANT DISPERSIONS ON A FOUR_
BALL TESTER.
A. J. Stock (Acheson Colloids Co. , Inc. , Port Huron, Mich. ).
(American Society of Lubrication Ensineers, Annual Meeting, 20th,
Detroit, Mich., May 4-7, 1965, Paper.)
Lubrication Engineering[, vol, Z2, Apr. 1966, p. 146-151; Discussion,
D. R. Wilson and V. Hopkins (Midwest Research Institute, Kansas
City, Mo. ), p. 151, 15Z; Author's Closure, p. 15Z. 14 refs.
Results of four-ball wear tests undertaken on a series of solid-
lubricant dispersions in order to ascertain the variables involved in
this type of testing. After determining that the length of a run can
be set at one minute, with loads over the "apparent critical stress '_
(ACS), a new method of measuring wear under boundary conditions
is proposed. With the aid of this method, which involves multiple
one-minute runs at two pressures higher than the ACS, the differ-
ences in the performance of various grades of molybdenum disulfide
are determined. Suggestions concerning the means used to record
the data are made in an effort to improve the accuracy of the method.
A. B.K,
A66-27934
EXPERIMENTAL OBSERVATION OF A TYPICAL CASE OF FRIC-
TION CORROSION ON A LIGHT ALLOY [OBSERVATION EXPERI,
MENTALE D'UN CAS TYPIQUE DE CORROSION DE FROTTEMENT
SUR UN ALL/AGE LEGER].
Jean-Claude Gourjault, Ren_ Lachenaud, and Robert Courtel (Sud-
Aviation, LaSoratoire Central Courhevoie; Centre National de la
Recherche Scientlfique, Centre Technique d'Analyse des Surfaces
de Frottement, Bellevue, Seine-et-Oise, France).
Acade'mie des Sciences (Paris)i Comptes Rendus_ Serfs A - Sciences
Math_matiques I vol. Z6Z, no. 13, Mar. Z8, 1966, p. 776-779.
5 refs. In French.
Study of the development of friction corrosion caused by the al-
ternate pivoting of a steel ball on a plane made of light alloy. The
mechanism of destruction is observed and analyzed, and the cor-
relation with a case of practical interest is established. A.B.K.
A66-28006 _
NtATERIALS FOR SPACE RATING ELECTROMECHANICAL
COMPONENTS.
J. E. Kingsbury (NASA, Marshall Space Flight Center, Materials
Div., Huntsville, AIR.)and E. C. McHannan (NASA, Marshall
Space Flight Center, Materials Div. , Engineering Physics Branch,
Huntsville, AIR, ).
IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-
TICS, AND AMERICAN SOCIETY OF MECHANICAL ENGINEERS,
STRUCTURES AND MATERIALS CONFERENCE, 7TH, COCOA
BEACH, FLA., APRIL 18-20, 1966. TECHNICAL PAPERS. _A66-
Z7986 14-3Z]
New York, American Institute of Aeronautics and Astronautics,
1966, p, 208-215. 16 refs.
Discussion of developments of critical nonstructural materials,
specifically lubricants, sliding electrical contacts, and dielectrics.
The limitations of hydrocarbon and synthetic lubricants are dis-
cussed, and a development program for stable solid lubricants is
outlined. A result of the program has been the development of
sliding electrical contact materials (an area where problems were
first encountered in high-altitude aircraft). The growth of aerospace
technology has extended the environment to include not only reduced
pressure but particulate radiation, it is shown to be feasible to use
unprotected sliding electrical contact materials in space vehicles,
as well as in satellite and planetary exploration equipment. The
problem of dielectric failures, which have resulted in more func-
tional satellite problems than any other type of material failure, _s
discussed with reference to wire and cable insulation, potting and
conforrnal coating compounds, and encapsulants and varnishes.
Their roles in dc motors, and the advantages of such motors in
space are considered. F.R.L.
A66-28010 #
THE EFFECT OF EXPLOSIVE DEFORMATION ON THE STRESS-
CORROSION AND MECHANICAL PROPERTIES OF 7075 ALUMINUM
ALLOY.
A. J. Jacobs (North American Aviation, Inc. , Rocketdyne Div. ,
Canoga Park, CaLif. ).
IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-
TICS, AND AMERICAN SOCIETY OF MECHANICAL ENGINEERS,
STRUCTURES AND MATERIALS CONFERENCE, 7TH, COCOA
BEACH, FLA,, APRIL 18-20, 1966, TECHNICAL PAPERS. [A66-
27986 14- 32]
New York, American institute of Aeronautics and Astronautics,
1966, p. 243-255. il refs.
Contract No. NAS 7-162.
The yield strength of 7075-T73 aluminum has been increased to
the 70,000-psi level by explosively shocking at 204 Kb. After
deforn',ation, this material maintains its excellent stress-corrosion
resistance in a saline environment. Similar strengthening should
occur in shocked 7075-T6, if precautions are taken to prevent
overaging at room temperature. The shock loading also conlers
excellent stress-corrosion resistance upon the -T6. If solution-
treated 7075 is first shocked and then given a -T6 aging treatment,
it has poor stress-corrosion resistance. This poor resistance is
attributed to the pinning of dislocations by particles precipitating
out during aging, Shocked 7075-T6 and -T73 are believed to have
high resistance, because they contain enough unpinned or weakly
pinned dislocations to permit localized plastic deformation in the
vicinity of grain boundary pits. A mechanism to explain the stress-
corrosion cracking of 7075 is proposed, in which dislocations are
assigned an essential role in the initiation stage Of the cracking
process. Transmission electron microscopy has disclosed the same
sort of dislocation substructure in each of the three 7075 conditions
studied. This is characterized by a high density and uniform
distribution of dislocations, and the presence of numerous loops.
(Author)
A_-28196 _
INVESTIGATION OF THE SEIZING OF SAP MATERIALS [ISSUE-
DOVANIE SKHVATYVANII.A MATERIALA SAP],
G. S. Sakharov, V. F. Manuilov, and A. M. Galkin.
IN: MECHANICAL WORKING OF LIGHT ALLOYS [OBRABOTKA
DAVLENLEM LEGKIKH SPLAVOV].
Edited by A. I. Kolpashnikov.
Moscow, IzdateL'stvo Mashinostroenie (Moskovskil Aviatsionnyi
Tekhnologicheskii Institut, Trudy, no. 62, 1965), p. 38-47.
In Russian.
Investigation of the seizing effect at interfaces SAP-SAP
(sintered aluminum powder) and SAP-AI by pressing cylindrical
dies into sheets or by forcing together rods of these materials under
load. The experimental setup and technique are described. Optimum
thermomechanical conditions for intense seizure at SAP-SAP inter-
faces are indicated. V.Z.
A66-28197 "_
SEIZING OF STRUCTURAL ELEMENTS [SKHVATYVANIE ELE-
MENTOV HONSTRUKTSII].
G. S. Sakharov, A. I. Kolpashnikov, and V. F. Manuilov.
IN: MECHANICAL WORKING OF LIGHT ALLOYS [OBRABOTKA
DAVLENLEM LEGKIKH SPLAVOV].
Edited by A. I, Holpashnikov.
Moscow, Izdatel'stvo Mashinostroenie (Moskovskii Aviatsionnyi
Tekhnologicheskii Institut, Trudy, no. 62, 1965), p. 48-56,
In Russian,
Results of experimental studies of a technique for connecting
individual structural elements into nondetachable structures with
the ald of seizing phenomena. Pipes and rods of SAP and Al-ailoys
were used in the experiments to determine the effect of technical
parameters on the quality of permanent connections. Conditions
are outlined for obtaining one-piece structures from elements of
various configurat*ons. V.Z.
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A66-28202 =
INVESTIGATION OF METAL FLOW DURING THE STAMPING OF
THIN PARTS [ISSLEDOVANIE TECHENILA METALLA PRI
IZGOTOVLENII DETALEI MALYKH TOLSHCHIN SHTAMPOVKOI],
N. G. Evlanov and G. S. Sakharov.
IN: MECHANICAL WORKING OF LIGHT ALLOYS [OBRABOTKA
DAVLENLEM LEGKIKH SPLAVOV].
Edited by A. I. Kolpashnikov.
Moscow, Izdatel'stvo Mashinostroenie (Moskovskii Aviatsionnyi
Tekhnologicheskii institut, Trudy, no. 62, 1965), p. I01-I15.
in Russian.
Inve_igation of the performance of various lubricants in the
upsetting of VTJ-I titanium alloy blanks (8 mm high, 54 mm in
diameter) in an upset forging machine at 800 to I00°C under a
load of 1500 tons. The friction coefficient was determined and the
macrostructure of upset products was examined following the use of
machine oil, colloidal graphite, aluminum powder, water glass,
barium chloride, an aviation lacquer, and an aviation enamel as
lubricants. It is found that BaCI 2 and AE8 enamel are suitable
lubricants and that the Irlctton coeii_¢,,; _cu[ "_ be A_rrn[ned most
accurately by measuring tangential and normal stresses in an
experimental device. The device and procedure are described.
V.Z.
A66-28207 =
INVESTIGATION OF INDUSTRIAL LUBRICANTS IN HOT STAMPING
[ISSLEDOVANZE TEKHNOLOGICHESKIKH SMAZOK DLIA GORIACHEI
SHTAMPOVKI].
G. S. Sakharov.
IN: MECHANICAL WORKING OF LIGHT ALLOYS [OBRABOTKA
DAVLENIEM LEGKIKH SPLAVOV].
Edited by A. I. Kolpashnikov.
Moscow, Izdatel'stvo Masbinostroenie (Moskovskii Aviatsionnyi
Tekhnologicheskit Institut, Trudy, no. 62, 1965], p. 160-171.
In Russian.
Investigation ol the perior._ar, cc of Z6 h,hrlcanti in experiments
with upsetting of cylindrical samples in a conical matrix. The
various individual lubricants are assessed in terms of thermal
stability, prevention of adhesion, stress and die wear reduction.
and air pollution. V.Z.
A66-28465 "_"
OBSERVATIONS ON SOME EXPERIMENTAL LUBRICATION PARA._-
ETERS. 1 [BETRACHTUNGEN DBER EINIGE EXPERIIMENTELLE
SC HIVl LERU NG S PARA.ME T ER. I].
Gh. Vasilca (Ru.mLnische Akademie, Institut fflr StrBrnungsmechanik,
Bucharest. Rumania).
Revue Roumaine des Sciences Techniques, S_rie de M_canic_ue
vol. 10, no. 6, 1965, p. 1385-1401. 13 refs. In German.
Investigation of some iubrlcation parameters with respect to
their experimental values and their reproducibility. Such param-
eters as load coefficient, oil quantity, coefficient of friction, and
hearing temperature are studied. R.A.F.
£66-28466
ASPECTS OF WEAR EVOLUTION RELATED TO THE STATISTICAL
CHARACTER OF THE RADIOACTIVE ISOTOPE MEASURING TECH-
NIQUES.
Dan Pavelesou (Rumanian Academy, Centre of the Mechanics of
Solids, Bucharest, Rumania).
Revue RoumaLne des Sciences Techni¢_ues, S-'rie de M_canic_ue,.
vol. I0, no. 6. 1965, p. 1403-14Z0. 22 refs.
Discussion of aspects pertaining to the correlation of the
dynamic and statistical laws of the evolution of the sliding wear
process. Consideration is given to the reproducibility of experi-
mental determinations using radioactive tracers. F.R.L.
A66-294Q7 #
THE MAGNETOHYDRODYNAMIC LNCLINED sT:rDER BEARING.
Sahib Singh Chawla (Institute of Technology, Dept. of Mathematics,
Kharagpur, India).
.Ja_anese Journal of Applied Physics, vol. 5, Mar. 1966, p. 234-
237. 9 refs.
Research supported by the Institute of Technology.
Analysis of the MIID inclined slider bearing with an azimuthal
magnetic field. The inclined slider bearing under a variable mag-
netic field is discussed, where the magnetic field is produced by
an isolated line current along the line of intersection of the hearing
A66-30402
surface and the slider. It is shown that the load capacity can be
appreciably increased by such an arrangement. The results are in
contrast to those of Elco and Hughes in the case of a tangential or
transverse applied magnetic field. M.L.
A66-29418
HOW DISLOCATIONS AFFECT STRESS CORROSION CRACKING IN
ALUMINUM ALLOYS.
Alvin J. Jacobs (North American Aviation, Inc. , Rocketdyne Div. ,
Canoga Park, Calif.).
Metal Progress, vol. 89, May 1966, p. 80, 81.
Study Of the problem of stress corrosion failures in aluminum
forging alloys, particularly 7075. During an electron-microscopic
study of this alloy, ways were found to distinguish material in the T6
condition (quenched from 895 F and aged for 24 hr at 250°F) from
that in the T73 condition (slightly overaged). The first finding was
expected on the basis of classic aging behavior: the precipitate re-
iponslble for hardening is larger and more widely dispersed in T73
material (which has the greater resistance to stress corrosion), The
|econd d_f/cLcncc ";.'as ,,-*Ypected: T6 material (which is'stronger,
but has little resistance to stress corrosion) contains nunlc_v_s dis
locations, while the 7075-T73 is dislocation-free. Causes of corro-
sion and of stress concentration are reviewed. M.F.
A66-29723 :_
STRESS CORROSION TESTING OF ALLOYS.
A, W. Loginow (United States Steel Corp., Applied Research
Laboratory, Monroeville, Pa. ).
Materials Protection I vol. 5, May 1966, p. 33-39. i0 refs.
Discussion of the factors governing the selection of test con-
ditions and specimen types for the stress-corrosion testing of al-
loys. The types of specimens used in such testing are described,
and their advantages and disadvantages are analyzed in relation
to the type of alloy and its intended use. The parameters used to
describe the stress-corroiion bchavlnr of alloys are explained.
R.A.F,
A66-29724
CORROSION OF MAGNESIUM IN AQUEOUS MEDIA.
Joseph J. Hydock (Hughes Aircraft Co., Research and Develop-
ment Div., Materials Technology Dept., Culver City, Calif. ).
Materials Protection_ vol. 5, May 1966, p. 58-6h 14 refs.
Description of a program for screening inhibited aqueous
cooiants for an aircraft cooling system of AZ31B magnesium which
might also incorporate such metals as copper, aluminum, and
stainless steel. The program included static beaker tests and a
dynamic test using regenerated deionized water. The corrosion
data obtained Iron% the tests are tabulated. R.A.F.
A66-30253
THE FRICTIONAL PROPERTIES OF SILICON NITRIDE AND
_ILICON CARBIDE.
C. A. Brookes and M. Imai (Cambridge, University, Cavendish
Laboratory, Cambridge, England).
IN: SPECIAL CERAMICS 1964; PROCEEDINGS OF THE BRITISH
CER.4.MIC RESEARCH ASSOCIATION SYMPOSIUM, 3RD, STOKE-
ON-TRENT, STAFFS., ENGLAND, JULY 8-10, 196't. [A66-
30244 [6-18]
Edited by P. Popper.
London-New Yo_k, Academi_ Press, 1965, p. 2_9-266; Discussion,
p. 267, 268. L8 reis.
The frictional properties of reaction-sintered silicon nitride
and silicon carbide have been studied during reciprocating, sliding
between a hemispherical stylus and a polished horizontal specimen.
The effects of changes in the load, temperature, and the possibility
of lubricating these materials have been investigated and are dis-
cussed. Measurements were made in normal atmospheric condi-
tions and at pressures of approximately 10-5 torr. Comparisons
are drawn between the frictional properties of these compounds and
those of other refractory compounds. (Author)
A66-30402
PERFORMANCE OF HIGH SPEED BALL BEARINGS WITH JET
OIL LUBRICATION.
!4!
A66-30405
R, 3'. Matt and R. J. Giannotti (General Motors Corp. , New
Departure-Hyatt Bearings Div., Bristol, Conn. ).
American Society of Lubrication Engineers r Annual Meeting_ 21st,
Pittsburgh I Pa. I May 2-5, 1966, Paper 66A/vl l,B4. Z2 p.
Members, $0.60; nonmembers. $I. 20.
Jet-oil lubrication and scavenging techniques for a 20 mm high
speed ball bearing were studied under a controlled environment .
Results indicate that bearing speed appears to be a primary cause
of increase of temperature and torque, with increasing oil flows
and thrust loads Being secondary causes of temperature and torque
increase. Tests were run at speeds to 1.8 x 106 DN (30, 000 to
90, 000 RPM). Rig design comparison for a given bearing environ-
ment requires considerable understanding of the bearing and keen
judgment as to the value of each design parameter. (Author)
A66-30405
IMPROVING THE ENDURANCE LIFE AND CORROSION PROTEC-
TION PROVIDED BY SOLID FILM LUBRICANTS.
G, P. Murphy and F. S. Meade (U,S. Army, Weapons Command,
Rock Island Arsenal, Rock Island, Ill. ).
American Society ol Lubrication Engineers, Annual Meeting, 21st,
Pittsburgh, Pa. , May 2-5, 1966, Paper 66AM 1C3. 20 p. 5 refs.
Members, $0.60; nonmembers, $1.20.
Study of ways of improving the wear life and corrosion protec-
tion of solid film lubricants. The improved wear life and corrosion
protection were obtained through the elimination of graphite and the
addition of other lubricative pigments, using a pigment-to-resin
ratio such that the pigment volume concentration is equal to the
critical pigment volume concentration and increasing the film thick-
ness to 0. 0010 in. Such factors as lubricative pigments, pigment-
to-binder ratios, degree of pigment dispersion, and effect of film
thickness were studied. These factors have resulted in a Falex wear
life of 700 to 800 sin under a 1000-1b gage load and given corrosion
protection (as determined by the 20% salt fog test) equal to that ob-
tained with a good paint or to approximately 600 hr. M.F.
A_-30406
A REVIEW OF THE PROPERTIES AND POTENTIALS OF THE NEW
HEAVY METAL DERIVATIVE SOLID LUBRICANTS.
P, M. _gie (Bemol, Inc., Newton, Mass, ).
American Societ). of Lubrication Engineers, Annual Meeting, 21st_
Pittsburgh, Pa. , May 2-5, 1966, Paper 66AM ZB3. 19 p. 16 refs.
Members, $0.60; nonmembers, $1.20.
Review and comparison of the relatively new group of solid
lubricants, the sulfides, selenides and tellurides of Groups IVB, VB,
VIB, VIIB, and some actinlde metals. The physical and chemical
properties of these compounds suggest new and broader uses for
solid lubricants, particularly in the aerospace, electronics and
instrumentation fields. Also discussed is the use of these new solid
lubricants where vacuum-stable, electrically conducting lubricants
with improved chemical and radiation stability are required. M.F.
ADVANCED AEROSPACE GREASES.
J. B. Christian (USAF, Wright-Patterson AFBj Ohio)and
K. R. Bunting (American Oil Co., Chicago, Ill.).
American Society of Lubrication Engineers I Annual Meeting) 21st r
Pittsburgh, Pa., May 2-5, 1966_ Paper 66AM 3C2. 16 p.
Members, $0.60; nonmen_bers, $1.20.
Development and investigation of advanced grease lubricants
fop aerospace applications to determine their physical properties
and their utility in space. The results of investigations conducted
at 400°F, under vacuums of I0 "7 and 10-9 torr have shown that the
highly advanced greases can successfully lubricate both small- and
large-diameter bearings operating at high speeds and under heavy
loads for very long periods of time without relubrication. M.F.
A66-30412
A THEORY OF LIQUID-SOLID HYDRODYNAMIC FILIvl LUBRICA-
TION.
H. Grady Rylander (Texas, University, Mechanical Engineering
Dept. , Austin, Tex. ).
American Society of L_brication Engineers. Annual Meetin[_, 2tst,
Pittsburgh. Pa., Ma_, 2-5, 1966, Paper 66AM 5D3. 25 p. 14 refs-_
Members, $0.60; nonmembers, $I. 201
NSF-supported research.
D
The investigation was undertaken for the purpose of extending
the design theories for hydrodynamic bearings to include the effects
of solid particles in a liquid base lubricant. A set of nonlinear.
coupled partial differential equations i_ developed to include the
effects of the solid particles. Solutions of the mathematical model
by numerical analysis are compared to the results obtained in actual
bearing tests using a universal bearing test machine. Increased
friction from the solids is shown to he limited to a certain medium
range of opei'ation such that at Sommerfeld numbers above or
below this range there is only a slight increase in the friction above
that obtained with the liquid alone. Good agreement between the
theoretical solutions and experimental values was obtained by using
experimentally determined particle shear strengths. (Author)
A66-30413
PREDICTION OF BALL-SPIN AND LNTERFACIAL SLIP FRICTION
FROM ROOM TO 2500 F.
A, R. Leveille, C. J. Zupkus, and H. R. Ludwig (General Motors
Corp, , Detroit, Mich. ).
American Society of Lubrication End[Sneers, Annual Meetin[i , 21st,
Pittsbursh, Pa. , May 2-5, 1966, Paper 66AIvl SEal, 37 p. II refs.
Members, $0.60; nonmembers. SL 20.
Contract No. AF 33{615)-1208.
Two materials, an intermetallic designated LT-2 and a
stabilized formulation of zirconium oxide designated i027-ZrO2,
were tested in rolling friction studies from room to 2500°F.
V-groove and circular groove tests were performed with resulting
friction forces measured. The friction behaviors were correlated
against previously established mathematical models. It was found
that these models were adequate to predict observed friction
behavior for the I027-ZRO 2 material. The LT-2 material was found
to experience a creep behavior which limited the accuracy of the
models in the circular groove configuratio_ when load and time at
load were sufficient to cause noticeable creep. It is shown in a
quantitative manner that the LT-2 creep behavior is sufficient to
cause the observed deviation from the circular groove friction
model. (Author)
A66-30414
SNAP 8 REACTOR BEARING DEVELOPMENT,
L, G. Kellogg and W. G. Dewart (North American Aviation, Inc. ,
Atomics International Div. , Development and Product Operations
Div. , Canoga Park, Calif. ).
American Society of Lubrication Engineers, Annual Meeting. 21st,
Pittsburgh, Pa.. /vla[ Z-5. 1966, Paper 66AM 7Al. 21 p. 9 refs.
Members, $0.60; nonmembers, $I.20.
AEC Contract No. AT (II-I)-GEN-8,
Description of a four-phase program that has successfully
developed low-speed oscilla-ting bearings, designed to provide low-
friction self-lubrication at llb0°F while in the environment of a
nuclear reactor operating in space. Phase I was the study and
screen testing of static adhesion of bearing materlals; phase II was
the study and screen testing of bearing materials in sliding couple;
phase Ill applied the materials to bearing designs where prototypes
were fabricated and tested; and phase IV was the optimizing and
testing of the final designs for reactor ground test in "poor" vacuum
(10 -5 torr), and simulated space-ultrahigh "clean" vacuun 9 (10-9
torr). Results of shock and vibration tests are presented. F.R.L.
A66.30415
STAT US OF LUBRICANTS FOR MANNED SPACECRAFTS,
F. G. A. de Last, R. V. Shelton {North American Aviation, Inc. ,
Space and Information Systems Div. , Downey, Calif. ), and J. H.
Kimzey (NASA, Manned Spacecraft Center, Structures and Mechan-
ics Div,, Houston, Tex.).
American Society of Lubrication Engineers, Annual Meetin s, 21St,
Pittsbursh, Pa. , May 2-5, 1966, Paper 66AM 7A2. 23 p.. 7 refs.
Members, $0.60; nonmembers, $I.Z0.
Discussion of lubricants selected for use on lunar missions and
manned spacecraft, such as Apollo, Selection was primarily based
on lubricant compatibility with oxygen-rich environment for crew
compartment toxicity-odor hazard evaluations, lubricant-propellant
compatibility investigations for long-exposure endurance, solid-dry-
film lubricant compatibility w*th various anodic coatings, and studies
of lubricant sliding-friction behavior in vacuum as encountered in
142
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space, Several sohd-dry-film lubricants were selected. Among
the most outstanding greases was a completely polymeric perfluo-
rinated material with a fluorocarbon-telomer thickener. F, R. L.
A66.30416
LUBRICANT LIFE TESTS ON BALL BEARINGS FOR SPACE AP-
PLICATIONS.
Paul Lewis (Mechanical Technology, Inc., Latham, N.Y.), A. J.
Bahecki (NASA, Goddard Space Flight Center, Greenbelt, Md. ),
and S. F. Nfurray.
American Society of Lubrication Engineers, Annual Meeting, 21st,
Pittsburgh, Pa,, Ma_" Z-5, 1966, Paper 66AM 7A3. 30 p. 5 refs,
Members. $0.60; nonmembers, $1.20.
Contract No. NAS 5-9028.
An experimental program has been conducted to compare the
effective lives of ball bearings operating in vacuum with various
types of MoS 7 solid Iilmsr and with a special high vacuum oiI, as
lubricants. The test bearlngs were size _65 b=6L;.,,_= ,_,,_i:.g =t
30 rprn under a 10-1b radial load. Two particular combinations
were also evaluated in oscillating motion tests. Torque was used
as the criterion for failure. Prior to test the bearings were sub-
jected to a 2100-1b static load to simulate launch loading. The re-
sults of the_se tests showed that most of the solid film-lubricated
bearings were effective for the first several hundred hours, then
gave high and erratic torque values as the result of debris being
formed by wear of the lubricant film, A sodium-silicate bonded
solid lubricant film, which contained MoS 2 and graphite, was found
to be particularly promising in both rotation and oscillation. One
partlcularly Significant finding was that the oil-lubricated bearings
showed a sudden, large increase in torque after running effectively
for about 1400 hr in vacuum. This behavior has often been predicted
but has apparently never been observed experimentally, at least for
roiiing-contact bearii*8_. (Author)
A66-30S68
FRICTION AND WEAR OF HEXAGONAL METALS AND ALLOYS
AS RELATED TO CRYSTAL STRUCTURE AND LATTICE PARAM-
ETERS IN VACUUM.
Donald H. Buckley and Robert L. Johnson (NASA, Lewis Research
Center. Cleveland, Ohio).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference. San Francisco,
Calif.. Oct. 18-20, 1965, preprint 65-LC-18.)
ASLE Transactions, vol. 9, Apr. 1966, p. I21-132; Discussion,
H. Wilman (London, University, Imperial College of Science and
Technology, London, England), M. B. Peterson (Mechanical Tech-
nology, Inc., Latham, N.Y. ), R. P. Steijn (Du Pont de Nemours
and Co., Inc., Wilmington, Del. ), p. 132-134; Authors' Closure,
p. 134, 135. 40 refs.
[For abstract see issue 02, page 237, Accession no. A66-12252]
A66-30569
SLIDING BEHAVIOR OF SOME LAYER LATTICE COMPOUNDS
IN ULTRAHIGH VACUUM.
A. J. Haltner (General Electric Co. , Missi!e and Space Die. ,
Space Sciences Laboratory, Philadelphia, Pa. ).
(American Societ): of I._brication Engineers and American Societ),
of Mechanical Engineers, L_brication Conference, San Francisco,
Calif., Oct. 18-20, 1965, Preprint 65 LC-19.}
ASLE Transactions, vol. 9, Apr. 1966, p. 136-146; Discussion,
R. L. Johnson (NASA, Lewis Research Center, Cleveland, Ohio),
W. A. Olaeser (Battelle Memorial Institute, Columbus, Ohio), and
M. T. Lavik (Midwest Research Institute, Kansas City, Mo. ),
p. 146-148; AuthorsIClosure, p. 148. Z8 refs.
Contract No. AF 33(657)-I0493.
[For abstract see issue 0Z, page 237, Accession no. A66-12251]
A66-30570
TI-IE EFFECT OF TIME, TEMPERATURE, AND ENVIRONMENT
ON THE SLIDING BEHAVIOR OF POLYTETRAFLUOROETHYLENE.
A66-30572
R. P. Steijn (Du Pont de Nemours and Co., Inc., Engineering Re-
search Die., Engineering Materials Laborator Y, Wilmington, Del.).
(American Society of Lubrication Enginee!rs and _merican Society
of Mechanical Engineers I Lubrication Conferencef San Francisco,
Calif. t Oct, 18-201 19651 Paper. )
ASLE Transactions a voh 9, Apr. 1966, p. I%9-157; Discussion,
A. J. Haltner (General Electric Co., Missile and Space Die.,
Space Sciences Laboratory, Philadelphia, Pa. ) and G. S.
Reichenbach (Massachusetts Institute of Technology, Cambridge,
Mass. ), p. 157-159; Author's Closure, p. 159. 24 reis.
Contract No. AF 33(615)-1201.
Description of experimental observations pertinent to the fol-
lowing aspects of polytetrafluoroethylene (PTFE): {I) time effects
during sliding tests; (2) sliding tests in dry nitrogen and other en=
vironments; and (3) friction tests with curved sliders. It is shown
conclusively that the time at rest between sliding experiments has
considerable bearing on the sliding speed of the next traverse.
This is the same as saying that so-called equilibrium sliding speed
depends on an arbitrary parameter. For PTFE sliding on PTFE,
sliding veloclty unoer a statiun(t_ y _ _liC,_'. _r_e ! a- 4_¢1,,_c_d hv
(I) the time lapse between sliding experiments; (Z) the nature of
the preceding sliding experiment, especially its speed; and (3) the
thermal history of the sliding components. For PTFE sliding on
PTFE, prolonged experiments in dry nitrogen resulted in poor
sliding behavior that was remedied by introducing air of 50% RH
into the environment, This effect appears to be associated with
the formation and subsequent behavior of wear detritus on the tract.
Curved contact surfaces in sliding tests (crossed cylinders, sphere-
on-flat) in addition to manifesting the effects listed above provide
means of studying the relative roles that the adhesion and deforma-
tion components play in the sliding process. M.F.
A66.30571
EFFECT OF VARIOUS LUBRICANTS AND BASE MATERIALS ON
FRICTION AT ULTRAHIGH LOADS.
K. E. Demorest and A. F. Whitaker (NASA, Marshall Space Flight
Center, Propulsion and Vehicle Engineering Laboratory, Materials
Die., Huntsville, Ala.).
(American Society of Lubrication Engineers and American Society
of Mechanical Engineers, Lubrication Conference, San Francisco,
Calif. , Oct. 18-20, 1965, Preprint 65 LC-23,)
ASLE Transactions, vol, 9, Apr. 1966, p. 160-169; Discussion,
D. H. Gaddis (Midwest Research Institute, Engineering Die..
Kansas City, Mo. ), p. 169, 170; Authors g Closure, p. 170. 5 refs.
[For abstract see issue 0Z. page Z37. Accession no. A66-12249]
A66-30572
EXPERIMENTAL STUDY OF SPLINE WEAR AND LUBRICATION
EFFECTS.
W, D. Weatherford, Jr., M. L. Valtierra, and P, M, Ku (Southwest
Research Institute, San Antonio, Tex.).
(American Society of Lubrication Engineers and American Society
of Mechanical En_ineers_ Lubrication Conference. San Francisco,
Calif., Oct. 18-20, 1965, Paper..)
ASLE Transactions, vol. 9, Apr. 1966, p. 171-17B; Discussion,
R. B. Waterhouse (Nottingham, University, Nottingham, England)
and Douglas Godfrey (Chevron Research Co. , Richmond, Calif. ),
p. 178; Authors t Closure, p. 17S. Ii refs.
Contracts No. NOw-63-0511-d; No. NOw-64-03_ll-d.
The development of a laboratory method for simulating the wear
experienced by misaligned spllnes is described, and typic&l experi-
mental data are presented. The experimental program involves the
use of matched spline specimens subjected to relative oscillatory
motion simulating angular misalignrnent, under the influence of an
applied torque. The test specimens are maintained at 250°F, either
with or without lubrication, in the presence of dry air, moist air,
JP-5 fuel, or JP-6 fuel. The extent of spline wear is quantitatively
monitored on a continuous basis. The experimental results obtained
with the above environments and seven different greases reveal sig-
nificantly different wear mitigation characteristics for the various
greases. Moreover, the influences of the spline environments differ
for the different greases. (Author)
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A66-30574
ANALYTICAL ASPECTS OF GEAR LUBRICATION ON THE
DISENGAGL'x'G SIDE.
J, W. McCain and E. Alsandor (North American Aviation, Inc. ,
Rocketdyne Div. , Canoga Park, Calif, ),
(American Society of Lubrication Engineers and American Society
of Mechanical Enllineers, lubrication Conference, San Francisco,
Calif.. Oct. 18-Z0, 1965, Preprint 65 LC-16.)
ASLE Transactions, vol. 9, Apr. 1966, p. Z0Z-ZI0; Discussion,
E. I. Radzimovsky (illinois. University, Urbane. I11. ), p. 211.
5 refs,
[For abstract see issue 02, page 237, Accession no. A66-12_'53]
A66-31392
THE EFFECT OF ALLOYING ELEMENTS ON THE CORROSION OF
ALUMINIUM.
K. g. Lorking (Department of Sul_ply, Australian Defence Scientific
Service, Aeronautical Research Laboratories, Melbourne, Australia).
(Australasian Corrosion Association, Annual Conference_ 6th t
Melbourne I Australia r Nov. 15-19f 1965j Paper, I "
Australasian Corrosion Engineerinll. vol. 9, Oct, 1965, p. 3-7.
i0 refs.
Determination of the effect of the alloying elements copper,
zinc, magneslum, silver, silicon, chromium and manganese on the
corrosion of aluminum over a wide pH range in water and alkall and
in O. IN solutions of the anions chromate, benzoate, chloride, sul-
fate, and phosphate. The effect of the anion was found to be specific
although chromate inhibited corrosion of all alloys. Alloying ele-
ments may be divided into two groups - those causing a significant
but small increase in weight losses due to corrosion and those such
as zinc, silver_ and copper which cause a marked increase in cor-
rosion weight losses, M.F.
A66-31597
STUDY OF CORROSION OF METALS UNDER HEAT TRANSFER
CONDITIONS.
P. I, garubin, L. A. Poluboiartseva, and V. M, Novakovskii
(Ural'skii Nauchno-lsmledovatePskii Khimicheskii Institut,
Sverd|ovsk; Nauchno-Jseledovatel'skii Fiziko-Khimicheskii Inetitut,
Moscow, USSR),
(Zashch_ta Metallov, vol. 1, May-June 1965, p, 297-303.)
Protection of Metals, vol. l, May-June 1965, p. Z59-Z64. 14 refs.
Translation.
[For aostract sue issue lg, page 2658, Accession no. A65-29311]
A66-31675 #
STUDY OF THE CHEMICAL STABILITY OF SOLID LUBRICANTS AT
HIGH TEMPERATURES. I [ISSLEDOVANLE KHLMICHESKOI USTOI-
CHfVOSTI TVERDYKH SMAZOK PRI VYSOKLKH TEMPERATUI%AKH].
M, E. Belitskii (Kievskii Institut Inzhenerov Orazhdanekoi Aviatsii,
Kiev, Ukrainian SSR).
Poroshkovaia Metallurgiia, vol. 6, Apr. 1966, p. 40-44. 7 refe.
In Russian,
Study Of the chemical stability of silver graphite, MoS 2, ZnO,
BN, and muscovite and phlogopite sic :i at high temperatures, in
media of air, hydrogen, argon, and nitrogen. BN at temperatures
to 800-900°C and phlogopite mica at higher temperatures are found
to be solid lubricants that make better substitutes for graphite than
the other materials studied. V.Z.
A66-3 ! 899
DIFFERENTIAL THERMAL ANALYSIS FOR ESTIMATION OF THE
RELATIVE THERMAL STABILITY OF LUBRICANTS.
A. A. Krawetz and Theodore Tovrog (Phoenix Chemical Laboratory,
Inc., Chicago, Iii. ).
I k EC - Industrial and Engineering Chemistry, Product Research
and Development, vol. 5, June 1966_ p. 191-198. 16 refs.
Contract No, AF 33(657)-8771.
Demonstration of the applicability of the techniques of differen-
tial thermal analysis to the study of the thermal decomposition of
organic lubricant systems. It is shown that the techniques of dif-
ferential thermal analysis, applied at ambient as well as elevated
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pressures, can be highly effecgive in the analysis of data by permit-
ting a distinction to be made between pressure-dependent and pres-
sure-independent reactions and by providing a means for the isola-
tion Of thermal effects due to decomposition reactions occurring at
or near the normal boiling point of the sample being studied.
A.B.K.
A66-31932
FRICTION AND DEFLECTION CHARACTERISTICS OF PTFE LINE
BEARn_GS.
W. D. Craig, Jr.(OrummanAircraft Engineering Corp., Mechani-
cal Systems Section, Bethpage, N.Y. ) and R, P. Remorenko (Fafnir
Bearing Corp., New Britain, Conn. ).
Lubrication Engineering, vol. ZE, M_y lgA_, p, 181-186. 8 refs.
An experimental study was made of starting and kinetic friction
of PTFE (polytetrafluoroethylene) fabric lined spherical bearings
at loads between 1600 and 35, 000 psi. Measurements of starting
friction were made at temperatures between -ZOO and + ZSS°F.
Kinetic friction at room temperature was measured at sliding veloci-
ties between .0003 and ,06 fps. Deflection and permanent set under
static radial load were measured up to 36,600 psi, The lowest
starting coefficient of friction occurred at loads around 10, 000 psi
from o100 to + 255°F. Starting coefficient of friction varied as an
exponential function of absolute temperature, showing a transition
between 170 and 215°K that was dependent on load, The lowest
transition temperature occurred in the 10, 000 psi load range.
Kinetic friction was relatively independent of velocity up to , 0017
fps, increasing rapidly at higher velocities, From . 003 to . 06 fps,
the coefficient of friction varied as an exponential function of veloci-
ty; at a given velocity the coefficient of friction decreased with an
increase in load. Static deflection measurements up to loads of
36,500 psi showed that about 87% of the total radial deflection was
recoverable after unloading. (Author)
A66.31933
GRAPHITE LUBRICANT COMBINATIONS FOR HIGH TEMPERATURE
APPLICAT IONS.
L, C. Lipp (Boeing Co., Seattle, Wash. )and E. N. Klemgard.
Lubrication Engineering, vol. ZZ, May 1966, p. 187-195, 16 refs.
Research sponsored by the Boeing Co.
Discussion of the high-temperature and -pressure lubrication
properties of chemical and physical combinations of graphite with
inorganic binders, metal halides, organic dyes, and inorganic
polymers. It is thought that interaction of these materials in the
interstitial positions and shearing edges of the graphite lattice to
form intercalated edge compounds may account for the enhanced
lubrication properties obtained above 1000°F. The combination of
graphite with the inorganic polymer of phosphonitrilic chloride is
found to be particularly effective in reducing friction and wear on
an Ni-Cr-Co alloy. The coefficient of friction through the 100-to-
1700°F range using this lubricant does not exceed 0. 15. Modifica-
tion of the graphite lattice by nuclear irradiation is proposed as a
means of providing further improvement of high-temperature friction
and wear of the graphite lubricants discussed. A. B, K.
A66-31979
VAPOR DEPOSITED GOLD THIN FILMS AS LUBRICANTS ZN
VACUUM (I0 -II mm Ha).
T. Spalvins and D. H. Buckley (NASA. Lewis Research Center,
Cleveland, Ohio).
Journal of Vacuum Science and TechnoIoR)', vol. 3, blay-June 1966.
p. 107-113, 17 refs.
Gold thin films of 1800 _ to be used as lubricants were vapor
deposited on Ni, Ni-Cr, and Ni-Re subetratee. Strong bonding
(adhesion) and durability between the film and substrata ware
found tO be essential when thin films are used as a lubricant.
Factors that ware investigated included the selection of the film
and substrata material. Strong durability of the thin film is direct-
ly related to the type and structure of the interracial region. Two
methods of substrata preparation prior to vapor deposition were
investigated: (l) mechanically pol£ahed surface and (:_) electron
bombarded surface. Gold wee vapor deposited on the mechanically
polished surface at room temperature and on the thermally etched
surface at an elevated temperature approximately (800°F). Strength
and durability of the films were investigated in sliding friction
experlments with a hemispherical niobium rider sliding on the films
at a velocity of 5 ft/min. Results obtained in these friction experi-
ments indicated that the film endurance life was considerably better
on the thermally etched surface. This increased film durability
with the thermally etched surface is believed to be owing to the
formation of a diffusion ty_e interface between the film and the
substrate. Because of the disregistry at grain boundaries, & higher
rate of diffusion and preferential trapping in and around the grain
boundaries occurs, with these regions acting as lubricant reservoirs
during the friction experiments, (Author)
A66-32605 =
DA,MPING OF OSCILLATIONS OF GYROSCOPE ROTORS EMPLOY-
ING SLIDING BEARINGS [DEMPFIROVANIE KOLEBANII GIROSKO-
PICHESKIKH ROTOKOV S PODSHIPNIKAMI SKOL' ZHENIIA].
S. I. Sergeev.
Inzhenern),i Zhurnal - Mekhanika Tverdogo Telaf Mar.-Apr. 1966,
_. IB9, lq0. In Russian.
Discussion o_ rotor O_ClilaLtu_l= c_i_C_ 5"/ ¶_ pff#Dct of the
lubricant layer in plain bearings under the effect of the gyroscopic
moment of rotor inertia. The stability of motion is analyzed for an
unloaded symmetrical rigid rotor rotating in lubricated cylindrical
plain bearings mounted on elastically damped supports. V.P.
A66-33143 =
OPERATING LIFETIME OF POROUS BEARINGS AS A FUNCTION
OF THE GRADE OF THE IMPREGNATING LUBRICANT [O DLITEL t-
NOSTI RABOTY PORISTYKH PODSHIPNIKOV V ZAVISLMOSTI OT
SORTA PROPITYVA/USHCHIKH SMAZOK].
V. D. Zozulia {Akademiia Nauk Ukrainakoi SSR, Inetitut Problem
Materlalovedeniia, Kiev, Ukrainian SSR).
Poroshkovaia Metallur_iia, voL 6, May 1906, p. 103-106. 5 refs.
In Russian,
Estimate of the lifetime of self-lubricatxng, porou, bearing=.
The dependence of the lifetime on the grade of the lubricant used
to impregnate the bearings is determined. R.A. F,
A66-33178 =
THE STEADY-STATE AND DYNAMIC CHARACTERISTICS OF A
FULL CLKCULAR BEARING AND A PARTIAL ARC BEARING IN
THE LA_II.NAK AND TURBULENT FLOw REGIMES.
F. K. Orcutt and E. B. Arwas (Mechanical Technology, Inc. ,
Latham, N. Y. ).
American Society of Mechanical Engineers, Lubrication Symposium,
New Orleans, La., June 5-9, 1966, Paper 66-Lu5S-4. II p,
13 refs.
Members, $0.75; nonmembers, $1.50.
Contract No. NASw-771.
The steady-state and dynamic characteristics of a full circular
bearing and a centrally loaded, 100-deg. arc bearing are calculated
for a range of eccentricity ratios to 0.95 and of mean Reynolds
numbers to 13, _00, and presented in design charts. These are com-
pared with the measured performance of these bearings over the
same ranges of the operating parameters. There is good correla-
tion between the theoretical and test data, leading to the conclusion
that the present turbulent lubrication analysis may be used to obtain
general design data for self-acting bearings, operating in the super-
laminar flow regime, to supplement that presently existing for
laminar flow bearings. (Author)
A_4k-33181
THE MHD HYDROSTATIC THRUST BEARING - THEORY AND
EX PERIMEN TS.
R. J. Erieger, H. J. Day, and W. F. Hughes (Carnegie Institute of
Technology, Pittsburgh, Pa. ).
American Society of Mechanical Engineers, Lubrication S_m-npoeium t
New Orleans, La. , June 5-9_ 1966, Paper 66-Lub,_-8. 7 p.
Members, $0.75; nonmembers, $1.50, '
An analytical and experimental investigation is made of magneto
hydrodynamic lubrication flow between parallel stationary disks in
an axial magnetic field. The effect of the fluid inertia is analyzed
by a single iteration of the appropriate differential equations. For
a given pressure, the approximate solution indicates that the inertia
forces increase the load capacity and flow rate. Experimental flow
rates are obtained by varying the Hartmann number with a constant
A66-33185
head and by varying the head wRh a constant Hartmann number.
Good agreement is found between the theory and experimental results
until the transition to turbulent flow occurs. The effect of the sag..
netic field on this transition is evident from the data. (Author)
A66-33182 #
EFFECTS OF ROUGHNESS IN HYDROMAGNETICALLY LUBRICATED
BEARINC_.
J. B. Shukla (Institute of Higher Technology, Kanpur, India) and
R. Prasad (V.S. Sanatan Dharam College, Kanpur, India}.
American Society" of Mechanical Engineers, Lubrication Symposium,
New Orleans La. , June 5-9, 1966, Pa_er 66 - LubS-9. 5 p.
Members, $0.75; nonmembers, $1.50.
In this paper, the efIects Of surface roughness are considered
in the following two cases: (I) hydromagnetically lubricated
externally pressurized bearings; and (Z) hydrom&gnetic squeeze
film between two circular plates. For sufficiently rough surfaces,
it is shown that the load capacity rnminly depends upon the amplitudes
of *.he -_,ighness waves, and the contribution to the load capacity due
to roughness increases as the strength oL tf*e magneti_ I_e_d increases
(Author)
A66-33183 #
GAS TURBINE BALL BEARING DESIGN.
C. C. Moore (General Electric Co. , Flight Propulsion Div. ,
Advanced Engine and Technology Dept. , Evendale, Ohio).
American Societ)" of Mechanical Engineers, Lubrication Symposium,
New Orleans, La. , June 5-9, 1966, Pa_er 66-LubS-10, 13 p.
13 refs.
Members. $0.75; nonmembers, $1. 50.
The design of split-inner-race ball bearings for use as thrust
bearings on aircraft gas turbines is discussed. There bearings
normally operate at a I to I. 5 x 106 DN value (bore in mm x speed in
rp_n) and are lubricated and cooled by oil jets. For a given set of
conditions, a bearing of suitable l_/e to fit the si%aft is desxln©d ar, d
a vendor drawing is presented to permit manufacture. Bearing heat
generation and oil flow are calculated and the effect of multiple
bearing lives on overall system life is discussed, (Author)
A66-33184 #
A COMPARISON OF TURBULENT LUBRICATION THEORIES AND
A SOLUTION OF CONSTANTINESCU'S EQUATION FOR A FInITE-
LENGTH BEARING.
J. A. Edwards, J. U. Crowder, T. K. IV[ann, Jr. (North Carolina,
University. North Carolina State, Engineering Mechanics Dept. ,
Raleigh, N.C.). and J. P. Lamb (Texas, University, Mechanical
Engineering Dept. , Austin, Tex. ).
An-_er[can Soc[et Z nf Mechanical En$ineers, Lubrication Symposium,
New Orleans, La. , June 5-9, 1966, Paper 66-LubS-ll. t3 p.
16 refs.
Members, $0.75; nonmembers, $I. 50.
Th_s paper presents a numerical solution of the Constantinescu
equation of turbulent hydrodynamic lubrication for a finite-length
journal bearing. A critical review of the present state of knowledge
of turbulent hydrodynamic lubrication is offered. The theories
proposed by Smith and Fuller, TaG. Chou and Saibel, and Constan-
tinescu are examined in regard to their conJ[ormlty with one another
and with the data of Smith and Fuller. It is tentatively concluded
that the approach of Constantinescu is the most promising formulation
upon which to base further research. The value of the empirical
constant which best fits the numerical solution to the data of Smith
and Puller is found to be considerably less than that suggested by
Constantinescu. Further, the centerline pressure distribution Of
the numerical solution deviates appreciably from that measured by
Smith and Fuller. (Author)
A66-33'185 "_
THE NUMERICAL SOLUTION OF A SPECIAL HILL EQUATION IN
LUBRICATION THEORY.
Donald F. Hays (General Motors Corp. , Research Laboratories,
Mechanical Development Dept, ) Warren, Mich. ).
American Society of Mechanical Engineers, Lubrication Symposium,
New Orleans, La., June 5-9, 1966, Paper 66-LubS-I3. II p.
Z6 refs.
Members, $0. 75; nonmembers, $1.50.
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The heretofore untabulated eigenvalues and eigenvectors of a
special Hill equation are obtained through the use of numerical
techniques. This Hill equation is generated when the method of
separation of variables is used to achieve a formal solution for the
Reynolds equation as applied to finite journal bearings. To illustrate
the numerical methods, the specific example of a complete journal
bearing is taken and the results compared with previously recorded
va|ues. The first fifteen eigenvalues are computed for the odd and
even eigenvectors of the Hill equation, These eigenvectors are
defined over the region (-if, w) at intervals of 7/90. (Author)
A66-33186 ""
IMPROVED METHOD FOR NUMERICAL SOLUTIONS OF THE
GENERAL INCOMPRESSIBLE FLUID FILM LUBRICATION PROB-
LEM.
V, Castelli (Columbia University, New York, N. Y. ) and W, Shapiro
(Franklin Institute, Research Laboratories, Philadelphia, Pa. ),
American Society of Mechanical En_inecrs, Lubrication S_rnposium,
New Orleans, La. , June 5-9, 1966, Paper 66-LubS-14. 9 p.
Members, $0. 75; nonmembers, $1. 50.
Research sponsored by the Franklin Institute,
A numerical analysis for determining performance characteristics
of hydrodynamic, hydrostatic, or hybrid bearings with arbitrary
clearance distribution is presented. Solution el the Reynolds lubri-
cation equation for incompressible fluids is achieved by formation
of coefficient matrices that act upon column vectors of the pressures
progressively from one boundary to the other without requiring an
iterative scheme. Multiple recesses are handled by component
solutions. The external supply system is included and solved for an
arbitrary type of individual recess compensation and eupply circuit
network. Sample results are indicated. (Author)
A66-33426
AIR CONTAMINATION IN TITANIUM ALLOYS Ti-679 AND Ti-8-1-1,
K. C. Antony (General Electric Co. , Flight Propulsion Div. ,
Advanced Engine and Technology Dept. , Cincinnati, Ohio).
(American Society for Te|tin_ and Materials, Pacific Area National
Meeting, 5th, Seattle, Wash., Oct. 31-Nov, 5, 1965, Paper.)
Journal of Materials, vol. 1, June 1966, p. 456-477. 13 refe,
The oxidation characteristics of titanium alloys Ti-679 and
Ti-BAI-IMo-lV were determined using conventional weight-gain
techniques. The air oxidation of both alloy, followed parabolic
rate laws at 1000 and ll00°F, Metal losses (spalling) were excessive
in the Ti-679 alloy at higher temperatures. The static weight-gain
measurements were supplemented with metallographic, electron-
microscopic, and X-ray diffraction analyses. An outer scale
identified as rutile titanium oxide (TiOz) and an inner subscale
characterized by interstitial contamination were noted. The in-
teretitial distribution in the subecale and core was measured indi-
rectly, and oxygen diffueion rates were calculated. The diffusion
of oxygen in the alpha allotropes of Ti-679 and Ti-8-1-1 were ex-
pressed best as D (Ti-679) = 0.1Z exp -48,000/RT and D (Ti-8-1-1) =
I. Z0 exp - 5Zj 500/RT, respectively, The extent of combined scale/
SUblcale reaction was generally greater in Ti-679 than in Ti-8-1-1,
However, these scale/subscale reactions were quite limited in both
alloys compared to specimen hulk, The tensile properties of Ti-679
and TI-8-I-I were measured after exposure in the temperature range
700 to ll00°F. Tensile ductility was decreased significantly under
sufficiently severe exposure conditions. Parametric correlation of
the times and temperatures necessary for oxidation embrittlement
were proposed. (Author)
A66.33440
STRESS CORROSION, DELAYED FAILURES, FATIGUE CORRO-
SION AND RELATIONS BETWEEN THESE PHENOMENA; COM-
M!,SSARIAT A L'ENERGIE ATOMIQUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACFtE_ RHONE, FRANCE, JUNE
Z5, 26, 1964, PROCEEDINGS [CORROSION SOUS CONTRAINTE,
RUPTURES DIFFEREES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGLE
ATOMIQUE, COLLOQUE DE METALLURGLE, 8TH, CADARACHE,
RHONE, FB.ANCE, JUNE Z5, 26, 1964, PROCEEDINGS],
Paris, Presses Universitaires de France, 1965. 145 p.
$i0,15.
CONTENTS:
146
iNTRODUCTION. Georges Chaudron. i p,
EMBRITTLKMENT OF TANTALUM BY HYDROGEN AT ROOM
TEMPERATURE (FRAGII TSATION DU TANTALE PAR L'HYDRO-
GENE, A TEMPERATURE AMBIANTE]. M. A. Clauss
(Strasbourg, Universite', Strasbourg, France), p. 29-39. I0 refs.
[See A66-33441 17-]7]
OBSERVATIONS OF DELAYED FAILURES IN STAINLESS
STEEL USED FOR BOLTS [OBSERVATIONS SUR LES RUPTURES
DIPFEKEES D'ACIERS INOXYDABLES DE BOULONNERIE].
M. Weisz, P. Le Bret, G. Brionne, G. Allegraud, and G. Didout
(Commissarlat'a ltEnergie Atornique, Gif-sur-Yvette, Seine-et-
Oise, France), p. 41-56. 8 refs. [See A66-3344Z 17-17]
PRESENT STATE OF KNOWLEDGE OF FATIGUE CORROSION
IN METAL_ [CONNAISSANCES ACTUELLES SUR LA FATIGUE-
CORROSION DES METAUX]. A. Royez (Usines Renault, Boulogne-
Billancourt, Seine, France), p. 95-110. 21 refs. [See A66-
33443 17-17]
DISLOCATION DISTRIBUTION AND CRACK FORMATION
UNDER STRESS CORROSION [hA DISTRIBUTION DES DISLOCA-
TIONS ET LA FORMATION DES FISSURES PAR CORROSION SOUS
TENSION]. J. Nutting (Leeds, University, Leeds, England),
p. lll-ll6. 7 refs. [See A66-J3444 17-17]
AUSTENITIC STAINLESS STEELS RESISTANT TO STRESS
CORROSION [ACIERS INOXYDABLES AUSTENITIQUES RESISTANT
A LA CORROSION SOUS TENSION]. J. Hochmann (Cornpagnie des
Ateliers et Forges de la Loire, Unieux, Loix-e, France), p. IZ7-
133. 13 refs, [See A66-33445 17-17]
CONCLUSION. Georges Chaudron, p. 143, 144,
A66-33441
EMBRITTLEMENT OF TANTALUM BY HYDROGEN AT ROOM
TEMPERATURE [FKAGILISATION DU TANTALE PAR L'HYDRO-
GENE, A TEMPERATURE AMBiANTE].
M. A. Clause (Strasbourg, Universite; Laboratoire de Chimie
Ge_ne'rale, Stratbourg. France).
IN: STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATIONS BETWEEN THESE PHENOM.ENA;
COMMISSARIAT A L'ENERGIE ATOMIGUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACHE, RHONE, FRANCE, JUNE
Zb, Z6, 1964, PROCEEDiNGS [CORROSION SOUS CONTRAINTE,
RUPTURES DIFFEREES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGIE
ATOMIQUE, COLLOQUE DE METALLURGIE, 8TH, CADARACHE,
RHONE, FRANCE, JUNE 25, Z6, 1964, PROCEEDINGS],
[A66- ] 3440 17-17]
Paris, Presses Universitaires de France, 1965, p, 29-38; Dis-
cussion, p. 38, 39. 10 refs. In French.
Study of the abnormal brittleness exhibited by tantalum when
it is deformed in the presence of hydrogen, It was found that the
appearance of brittleness depends on the presence of oxygen dis-
solved in the tantalum lattice. The effects of the rate of deformation
and of the dissolved oxygen content are defined. A comparable
brittleness is observed when nitrogen is substituted for oxygen in
the tantalum lattice. D.P.F.
A66-33442
OBSERVATIONS OF DELAYED FAILURES IN STAINLESS STEEL
USED FOR BOLTS (OBSERVATIONS SUP LIES RUPTURES DIF-
FEREES D'ACLERS INOXYDABLES DE BOULONNERIE].
M. Weisz, P. Le Bret, G. Brionne, G. Allegraud (Commissariat
"a l'Energie Atomique, Centre d'Etudes NuclSa_res de Saclay,
Departement de MStallurgie, Services Technologie, Section
d'Etude des Metaux de Structure, Gif-sur-Yvette, Seine-et-Oise,
France), and G, Didout (Commissariat _a IIEnergie Atomique,
Centre d'Etudes Nucleaires de Saclay, Departement de Metallurgie,
Services Technologie, Section d'Etude des Alliages d'Uranium,
Gif-sur-Yvette, Se'ine-et-Oise, France).
IN: STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATIONS BETWEEN THESE PHENOMENA;
COMMISSARIAT A L'ENERGIE ATOMIQUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACHE, RHONE, FRANCE, JUNE
Z5, Z6, 1964, PROCEEDINGS [CORROSION SOUS CONTRAINTE,
RUPTURES DIFFEKEES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGIE
ATOM/QUE, COLLOQUE DE METALLURGIE, 8TH, CADARACHE,
RHONE. FRANCE, JUNE 25, Z6, 1964, PROCEEDINGS].
[A66-33440 17-17]
Paris, Presses Universitaires de France, 1965, p. 41-55; Dis-
cussion, De Leiris and P. Bastien (Etablissements Schneider,
Paris, France), p. 55, 56. 8 refs. In French.
Definitions of the concepts of stress level for crack initiation
and for crack propagation using delayed failure tests with samples
which were simultaneously subjected to tensile loading and cathode
charging with hydrogen. It is found that while the stress required
for crack initiation appears to depend only on the structure, the
rate of crack propagation is also dependent on experimental factors -
such as temperature and current density - which determine the
rate of hydrogen penetration and its diffusion in the metal. D.P.F.
A66.33443
PRESENT STATE OF KNOWLEDGE OF FATIGUE CORROSION IN
METALS {CONNAI55AN'_,._ _ i uELLF-5 5L'_ L*. FAT tmTTlz-
CORROSION DES METAUX].
A. Royez (Usines Renault, Re'gie Nationale. Direction des
Recherches, Boulogne-Billancourt, Seine, France).
IN: STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATIONS BETWEEN THESE PHENOMENA;
COMMISSARIAT A L'ENERGIE ATOMIQUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACHE, RHONE, FRANCE, JUNE
25, 26, 1964, PROCEEDINGS [CORROSION SOUS CONTRAINTE,
RUPTURES DIFFEREES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGIE
ATOMIQUE, COLLOQUE DE METALLURGIE, 8TH, CADARACHE.
RHONE, FRANCE, JUNE g5, Z6, 1964, PROCEEDINGS].
[A66-B/440 17-17]
Paris, Presses Universitaires de France, 1965, p. 95-109;
L)iscussion, p. 109, It0. 2! refs. _;_ _'rench.
Study of the simultaneous and synergistic action of dynamic
stresses and corrosive media in which it is shown that the mecha-
nism of such action is electrochemical and that oxygen plays an im-
portant role. It is shown that certain parts of a metal component
act as an anode and provide the starting point for fissures of an in-
tergranular type. Fatigue resistance appears to be of less impor-
tance than corrosion resistance. The role of dynamic stresses is
to break up protective films and to propagate cracks. D.P.F.
A66-33445
A66-33445
AUSTENITIC STAINLESS STEELS RESISTANT TO STRESS
CORROSION [ACtERS INOXYD,_BLES AUSTENITIQUES RESISTANT
A LA CORROSION SOUS TENSION].
J'. Hochrnann (Compagnie des Ateliers et Forges de la Loire,
D_partement des Recherches, Unieux, Loire, France).
IN: STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATIONS BETWEEN THESE PHENOMENA;
COMMISSARIAT A L'ENERGIE ATOMIQUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACHE, RHONE, FRANCE, JUNE
25. 26, 1964, PROCEEDINGS [CORR, OSION SOUS CONTR.AINTE,
RUPTURES DIFFEREES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGIE
ATOMIQUE, COLLOQUE DE METALLURGIE, 8TH, CADARACHE,
RHONE, FRANCE, JUNE kS, 26, 1964, PROCEEDINGS].
[A66-33440 17-17]
Paris, Presses Universitaires de France, 1965, p. IZ7-132;
Discussion, p. 132. 133. 13 refs. In French.
Examination of the effect of surface finishing on the stress
corrosion resistance of austenitic stainless steels. It is found that
the worst surfaces are thu_c vbt_,,_d b'/ ._.c:hanic_ I ,,,_l, in_,
grinding, or polishing. Chemical pickling lowers the sensitivity
to corrosion. Sand blasting or shot peening gives rise to compressive
stresses which prevent cracking. Stable austenites are more prone
to stress corrosion after cold working; pseudomartensitic structures
obtained by deformation have a better resistance to this type of cor-
rosion. D.P.F.
A66-33444
DISLOCATION DISTRIBUTION AND CRACK FORMATION UNDER
STRESS CORROSION [ LA DISTRIBUTION DES DISLOCATIONS ET
LA FORMATION DES FISSURES PAR CORROSION SOUS TENSION].
J. Nutting (Leeds, University, Leeds, England).
IN: STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATIONS BETWEEN THESE PHENOMENA;
COMMISSARIAT A L'ENERGIE ATOMIQUE, METALLURGICAL
COLLOQUIUM, 8TH, CADARACHE, RHONE, FRANCE, JUNE
ZS, Z6, 1964, PROCEEDINGS [CORROSION SOUS CONTRAINTE,
RUPTURES DIFFEREES, FATIGUE-CORROSION ET RELATIONS
ENTRE CES PHENOMENES; COMMISSARIAT A L'ENERGIE
ATOMIQUE, COLLOQUE DE METALLURGIE, 8TH, CADARACHE,
RHONE, FRANCE, JUNE Z5, Z6, 1964, PROCEEDINGS].
[A66-33440 17-17]
Paris, Presses Universitaires de France, 1965, p. IIi-I15; Dis-
cussion, H. Coriou (Commissariat "a l'Energie Atomique, Centre
d'Etudes Nucl;aires de Saclay, D;partement de Chlmie, Service
d'Etude de la Corrosion Aqueuse et d'Electrochimie, Gif-sur-
Yvette', Seine-et-Oise, France), Salesse (Commissariat'a l'Energie
Atomique, Centre d'Etudes Nucle'aires de Saclay, D;partement de
Metallurgie, Gif-sur-Yvette, Seine-et-Oise. France), Plateau,
and T. P. Hoar (Cambridge, UniversitY, D_partement de Me'tallur-
gie, Cambridge, England), p. 115, 116. 7 refs. In French.
Study of the phenomena related to'the distribution of disloca-
tions mad cracks caused by stress corrosion. Under low stresses
cumulative dislocations occur only at the grain boundaries and
crack linking leads to intercryst_tlline failure. Under high stresses
dislocation groups are formed along the slip planes and the pits at
individual dislocation sites link up to form transcrystalline cracks.
D.P.F.
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TENSION SHOWING RELATION TO INTERGRANULAR
CORROSION A65-I9190
ALUMINUM ALLOY POWDER EXTRUSIONS EVALUATED FOR
CORROSION RESISTANCE TO HIGH TEMPERATURE WATER
FLOWI CONSIDERING RODS AND TUBINGS
A65-22133
!-4
b •
SUBJECT INDEX
,Q
HIGH STRESS CORROSION RESISTANCE OF 7075- T73
ALUMINUM ALLOYS VERIFIED BY SOLUTION POTENTIAL AND
ELECTRIC CONDUCTIVITY MEASUREMENTS
A65-22215
ALUMINUM ALLOYS WITH IMPROVED CORROSION AND
ABRASION RESISTANCE BY NEW PRODUCTION AND
FABRICATION TECHNIQUES A65-30667
CORROSION CHARACTERISTICS OF AL- ZN- HG ALLOYS
A65-3071t6
LOW CORROSION RESISTANCE OF IRON-ALUMINUM ALLOYS
IN FLUORINE ATMOSPHERE AT HIGH TEMPERATURE
N65-13415
STRESS CORROSION OF WROUGHT HIGH-STRENGTH ALUMINUM
ALLOYSt SUSCEPTIBILITY OF ALLOY STEEL TO HOT
SALT STRESS CORROSIONw AND KINETICS OF HOT SALT
STRESS CORROSION CRACKING OF TITANIUM ALLOY
ASO-TR-CI-T13t PT. Ill N65-13791
FRACTURE TOUGHNESSt FATIGUE CRACK PROPAGATIONt
AND CORROSION CHARACTERISTICS OF ALUMINUM ALLOY
PLATES FOR WING SKINS
AD-653T33 N65-16327
MECHANISM OF STRESS CORROSION OF ALUMINUM ALLOYS
QR-3 N65-16667
CORROSION OF ALUMINUM AND MAGNESIUM ALLOYS IN
TROPICAL ENVIRONMENTS
NRL-6105 N65-I9255
MECHANICAL PROPERTIES OF FLAT POSITION TIG
WELDNENTSe STRESS CORROSION TESTS. AND
WELDABILITY OF ALUMINUM ALLOYS FOR MISSILE AND
SPACE PROGRAM APPLICATION
NASA-CR-62233 N65-21TTT
HEAT TREATMENT VARIATIONS OF ALUMINUM ALLOYS TO
STUDY ATMOSPHERIC STRESS CORROSION
RAE-MET-PHYS-96 N65-26010
RELATIVE RESISTANCE OF ALUMINUM ALLDYSt AND EFFECT
OF GRAIN STRUCTURE ON SUSCEPTIBILITY TO STRESS
CORROSION CRACKING
ON IC-MEMO-202 N65-2_4_5
ALTERNATE IMMERSION STRESS-CORROSION TESTS ON
COMMERCIAL AND HIGH PURITY ALUMINUM ALLOYS
M65-17- I N65-28351
CATHODE PROTECTION OF ALUMINUM ALLOY UNDER
STRESS CORROSIVE CONDITIONS IN ACID CHLORIDE
SOLUTION - METALLURGY
AD-615789 N65-29112
MECHANISM OF STRESS CORROSION OF ALUMINUM ALLOYS
AO-6|5789 N65-35437
TRANSMISSION ELECTRON MICROSCOPY STRUCTURAL
ANALYSIS OF DISLOCATIONS IN STRESS-CORROSION
CRACKING OF TOT5 ALUMINUM ALLOY
A66-IBTbl
SHOT PEENING FOR RESISTANCE TO STRESS CORROSION
CRACKING OF HIGH STRENGTH STEEL AND ALUMINUM
ALLUYS AND TO IMPROVE FATIGUE LIFE OF LANDING
GEARS, WING SPARSt JET ENGINE COMPONENTS AND OTHER
STRUCTURAL PARTS A66-Z5T?l
EFFECT OF CORROSIVE AND SURFACE ACTIVE MEDIA ON
FATIGUE STRENGTH OF ALUMINUM ALLOYS WIDELY USED IN
AIRCRAFT CONSTRUCT ION A66-ZSBB3
EXPLOSIVE DEFORMATION EFFECT ON STRESS-CORROSION
AND MECHANICAL PROPERTIES OF 7075 ALUMINUM ALLOY
A66-2BOIO
ELECTRON MICROSCOPE INVESTIGATION OF DISLOCATION
EFFECT ON STRESS CORROSION CRACKING IN ALUMINUM
ALLOY A66-2961B
ALLOYING ELEMENTS EFFECT ON ALUMINUM CORROSION
UVER WIDE P H RANGE IN WATERt ALKALI AND O.I N
SOLUTIONS OF ANIONS A66-31392
CORROSION BEHAVIOR OF ALUMINUM ALLOY MATERIALS
SUBJECT INDEX AROMATIC COMPOUND
FOR PERMANENT OR SEMIPERMANENT INSTALLATION IN
HIGH FLUX ISOTOPE REACTOR I HFIRI
ORNL-TM-I029 N66-10698
ELECTROCHEMICAL ASPECTS OF CORROSION OF ALUMINUM
ALLOYS IN SODIUM CHLORIDE AT ELEVATED
TEMPERATURES IN TITANIUM DYNAMIC LOOP FACILITY
ORNL-P-I430 N66-11692
SELECTION_ MANUFACTURE, CORROSION RESISTANCEI AND
PECULIARITIES OF ALUMINUM ALLOYS USED AS
STRUCTURAL BUILDING MATERIALS N66-12735
CORROSION RESISTANCE OF STRUCTURAL ALUMINUM ALLOY
BUILDING MATERIALS Nb6-12739
CORROSION RESISTANCE TESTS ON HIGH SILICON
ALUMINUM ALLOYS
BNWL-125 N66-I2932
STRESS CORROSION TESTS ON ALUMINUM ALLOYS WITH
RESPECT TO STATISTICAL NATURE OF DISTRIBUTION
OF FAILURE TIMES
NASA-TM-X-5335_ N66-16066
FRICTION, _[ARm A_D _HESIOH rWAQACTFRISTICS OF
TITANIUM-ALUMINUM ALLOYS IN VACUUM
NASA-TN-D-3235 N66-15691
FRACTURE TDUGHNESSv FATIGUE CRACK PROPAGAT1ONt AND
' CORROSION CHARACTERISTICS OF ALUMINUM ALLOY
PLATES FOR WING SKINS
A0-625654 N66-18520
STRESS CORROSION CRACKING OF HIGH STRENGTH
ALUMINUM ALLOYS
NASA-CR-T4643 N66-23655
URANIUM INTERMETALLIC FUEL SYSTEM AND ALUMINUM-
BERYLLIUM ALLOY CORROSION PROPERTY STUDIES
103-171_ N66-28357
ALUMINUM COMPOUND
ALUMINUM COMPLEX SOAPS AS THICKENERS FOR
MULTIPURPOSE GREASE
RIA-66-3160 N65-18869
ALUMINUM SALTS OF SUBSTITUTED BENZOIC ACIDS FOR
USE AS HIGH TEMPERATURE GREASE THICKENERS -
BIBLIOGRAPHY WITH ABSTRACTS
AFML-TR-66-326 N65-31636
ALUMINUM STEARATE AND OLEOSTEARATE ADDITIVES FOR
ANTIWEAR AND ANTICORROSION IMPROVEMENT OF
LUBRICANTS N66-I1093
HIGH TEMPERATURE OXIDATION RESISTANCE OF ALUMINUM
COMPLEX SOAP GREASE
RIA-65-326_ N66-20013
AMMONIA
STRESS-CORROSION CRACKING, RATE OF WEIGHT LOSS AND
SURFACE CONDITION OF 70-30 COPPER ZINC ALLOY IN
CONCENTRATED AQUEOUS AMMONIA A66-18519
AMMONIA USED TO SUPPRESS OXYGEN PRODUCTION AND
CORROSION IN BOILING WATER REACTOR
AECL-2562 N66-28337
ANGULAR NOTION
FLEXURE-PIVOT BEARING TYPES, SPRING RATE AND
SINGLE STRIP DESIGN USEFUL FOR LIMITED ANGULAR
MOVEMENT A65-25992
ANNEALING
DEFORMATION ANO ANNEALING EFFECTS ON CORROSION
RESISTANCE OF PURE AND PALLADIUM-ALLOYED TITANIUM
IN SULPHURIC AND HYDROCHLORIC ACIDS
ABS-349TT
ANODE
ANODIC PASSIVATION OF STAINLESS STEEL BY
ELECTROCHEMICAL OXIDATION OF METAL SURFACE -
CORROSION RESISTANCE
RIA-65-1190 NBS-36739
ANTIMONY,_oY
INTERfGRANULAR CORROSION OF LEAD-ANTIMONY ALLOY
BATTERY PLATE GRIDS
I-5
NRL-6387 N66-31332
ANTIOXIDANT
FUELS AND LUBRICANTS WITH THERMALLY STABLE
MOLECULAR STRUCTURE AND ANIIOXIOANTS TO MEET
REQUIREMENTS OF SUPERSONIC TRANSPORT
A65-27161
ANTIOXIDATION_ ANTICORROSIONt AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-6_-IO87/1 N65-22_60
FUELS AND LUBRICANTS WITH THERMALLY STABLE
MOLECULAR STRUCTURE AND ANTIOXIDANTS TO MEET
REQUIREMENTS OF SUPERSONIC TRANSPORT
A66-13221
SYNTHESISt PRODUCTION, AND EFFECTIVENESS OF
ANTIOXIDANT AND MULTIFUNCTIONAL ADDITIVES TO
NATURAL AND SYNTHETIC FUEL OILS - COLLECTION OF
ARTICLES
FTD-MT-66-213 N66-ZlOT6
MULTIFUNCTIONAL AND ANTIOXIDANT ADDITIVES
SYNTHE$IL_U FROM DIESTEROITHIOPHOSPHORIC ACID -
CHARACTERISTICS OF ALKYLPHENOLS AND DISULFIDES
OBTAINED AS INTERMEDIATE PRODUCTS
N66-IlOB[
ORGANO-PHOSPHORUS ANTIOXIDANT LUBRICATING OIL
ADDITIVES OBTAINED FROM REACTION OF PHOSPHORUS
PENTASULFIDES AND TERPENES IN PRESENCE OF
SULFURIC ACID N66-11086
OIALKYLOITHIOPHOSPHATES WITH SECONDARY
HYDROCARBON RADICALS AS ANTIOXIDANT ADDITIVES
FOR LUBRICATING OILS Nb6-1108T
SYNTHESIS OF THREE ANTIOXIDANT ADDITIVES OF
SHIELDED PHENOLS N66-11088
DETERMINING ANTIDXIDATION EFFECTIVENESS OF MOTOR
OIL ADDITIVES N66-11116
EFFECT OF LUBRICATING MATERIALS AND ADDITIVES ON
PITTING FORMATION NbB-11116
THIN FILM CHROMATOGRAPHY FOR QUALITATIVE ANALYSIS
OF ANTIOXIOANT ADDITIVES IN LUBRICATING OILS -
U.S.S.R. N66-I3718
EFFECT OF HYDROCARBON ANTIOXIDANTS ON SPLINE WEAR
WHEN OPERATING SUBMERGED IN MINERAL OIL
RS-685 N66-26576
POLYMER ADDITIVE EFFECTS ON OIL VISCOSITY AND
ANTIOXIDANT ADDITIVE SYNTHESIS
FTD-NT-66-512 N66-302_2
BISPHENGL SYNTHESIS FOR ANTIOXIOANT ADDITIVE TO
OILS AND GASOLINES N66-30276
APOLLO SPACECRAFT
LUBRICANT SELECTION FOR APOLLO AND OTHER MANNED
SPACECRAFT - COMPATIBILITY CRITERIA
NASA-TM-X-58002 N66-28033
ARCTIC
SUBSURFACE TRANSPORTATION TESTS FOR TRAFFICABILITY
OF WHEELED' VEHICLES IN DEEP SNOW
TR-160 N66-29932
AROMATIC COMPOUND
EFFECT OF HALOGENS ON CORROSION OF TITANIUM BY
HYDROHALIC ACIDSe CHEMICAL STABILITY OF TITANIUM
TO CHLORINEt BROMINE_ AND IODINEt AND EFFECT OF
AROMATIC NITRO COMPOUND ON CORROSION OF TITANIUM
N66-10297
SYNTHESIS OF SULFONATES OF ALKYL AROMATIC
HYDROCARBONS FOR USE AS ADDITIVES TO OIESEL AND
MOTOR LUBRICATING OILS N66-11082
SYNTHESIS OF CHLORINE AND SULFUR AROMATIC
HYDROCARBON ADDITIVES AND ANTIWEAR PROPERTIES OF
ADDITIVES TO LUBRICANTS N66-11092
ATMOSPHERICCIRCULATION
ATMOSPHERIC CIRCULATION
INERTIA OF MOVING BOOY UNDER WATER, ATMOSPHERIC
CIRCULATIDN IN STRATOSPHERE_ AND CORROSION
RESISTANCE OF ALLOYS - TRANSLATION FROM
COMMUNIST CHINESE LITERATURE
JPRS-33046 N66-X338B
ATMOSPHERIC PRESSURE
ROLLING CONTACT LUBRICATION CHARACTERISTICS OF
POLYPHENYL ETHERS AND MINERAL OILS AT REDUCED
PRESSURES
NASA-TN-D-3130 N66-12162
AUSTENITIC STEEL
STACKING FAULT ENERGIES IN AUSTENITIC STAINLESS
STEEL DETERMINED BY EXTENDED NODE MEASUREMENTS
A65-[4713
AUSTENITIC STAINLESS STEEL COLD WORKING EFFECTS ON
STRESS CORROSION CRACKING IN HIGH TEMPERATURE
SODIUM AND MAGNESIUM CLORIDE SOLUTIONS
AAS-23936
EFFECT OF TITANIUM ADDITIONS ON RESISTANCE OF
FERRITIC AUSTENITIC STEELS TO INTERCRYSTALLINE
CORROSION AFTER QUENCHING A65-32944
CORROSION RESISTANCE AND WELDABILITY OF AUSTENITIC
HEAT-RESISTING STEELS FOR STEAM POWER GENERATORS
N65-LbT36
MICROSTRUCTURE AND DISLOCATION SUBSTRUCTURE
RELATION TO STRESS CORROSION CRACKING
SUSCEPTIBILITY IN AUSTENITIC STAINLESS STEEL
DP_gST N65-20710
NITROGEN CONTENT OF AUSTENITIC STAINLESS STEEL IN
STRESS CORROSION
EURAEC-I216 N65-32322
MOLTEN SODIUM CORROSION OF AUSTENITIC STEEL
CEA-23TI N65-32983
HEAT RESISTANCE IN AIR OF FOUR INDUSTRIAL
AUSTENITIC-FERRITE STEELS WITH LOW NICKEL CONTENT
AT T50-1050 DEGREES Ct NOTING OXIDE SCALE
FORMATION A66-10988
HEAT TREATMENT CYCLE EFFECT ON MECHANICAL
PROPERTIES OF CORROSION RESISTANT PRECIPITATION
HARDENED STEEL AN 355 IN TERMS OF METALLOGRAPHIC
STRUCTURE A66-11306
SURFACE FINISHING EFFECT ON STRESS CORROSION
RESISTANCE OF AUSTENITIC STAINLESS STEELS
A66-33_65
NITROGEN CONTENT EFFECT ON STRESS CORROSION IN
AUSTENITIC STAINLESS STEELS
EURAEC-1626 N66-18939
RELATIONSHIP OF NITROGEN CONTENT OF AUSTENITIC
STAINLESS STEELS TO STRESS CORROSION
EURAEC-15¥9 N66-28987
PREDICTING INTERGRANULAR CORROSION OF AUSTENITIC
STAINLESS STEELS
TR-3 N66-32516
AUTONDBILE
COMPARISON OF AUTOMOTIVE LUBRICATION GREASES
RIA-66-3578 N65-19619
AXIAL LOAD
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LOAOSe USING NONLINEAR
BENDING THEORY
ASNE PAPER 65-AV-3 A65-23664
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LDADSv USING
NONLINEAR BENDING THEORY
ASME PAPER 65-AV-3 A6B-22610
B
BALL BEARING
BALL AND ROLLER BEARING USES AND LUBRICATION
AB5-16_6B
I-6
SUBJECT INDEX
ROTORACE GYROS WHICH REDUCE GIMBAL FRICTION BY USE"
OF SPECIAL BALL BEARINGS
IME PAPER 13 A65-LqT06
REDUCTION OF MECHANICAL LOSSES DUE TO FRICTION IN
SHAFT BEARINGS OF INSTRUMENTS BY FORCED MOTION OF
OUTER RACES OF BALL BEARING A65-25565
APPLICABILITY OF ELASTICITY THEORY EQUATIONS FUR
CYLINDERS IN DRY CONTACT TO PRESSURE DISTRIBUTION
AT ROLLER AND BALL BEARING CONIACI POINTS IN
PRESENCE OF LUBRICATING FILM A65-26533
DRY AND FLUID LUBRICATION EFFECTS ON INSTRUMENT
BALL BEARING TORQUES AT HIGH SPEED
AbS-2bbb2
LUBRICATION OF BALL BEARINGS IN HIGH SPEED
APPLICATION NOTING OIL TYPES, GREASE SHEAR AND OIL
CHURNING A65-33125
LUBRICANT PRUPERIIES OF REACTION PRODUCTS FROM
INTEKACTION OF VOLATILE COMPOUND GENERATED
VAPORS FOR HIGH SPEED BALL BEARING
NAEC-AML-2|07 NAS-220qb
MEASURING APPARATUS FOR STUDYING BALL BEARING
SPINNING FRICTION
NASA-TN-D-279b N65-23819
SPEEOt LOAOt AND TEMPERATURE EFFECT ON MINIMUM OIL
FLOW REQUIREMENTS OF 30 AND 15 MILLIMETER-BORE
BALL BEARINGS
NASA-rN-D-ZgOB N65-27392
REDUCEION OF FRICTION WITH FORCED ROTATION OF
OUTER RACES OF BALL BEARINGS IN SUPPORTS OF
INSTRUMENT SHAFTS NbS-282Bg
BOOK ON DESIGN AND UTILIZATION OF ANTIFRICTION
BEARINGS Abb-26281
JET OIL LUBRICATION AND SCAVENGING TECHNIQUE FOR
20 MM HIGH SPEED BALL BEARING
ASLE PAPER 66AM IB6 A66-30402
BALL BEARING LIFE OPERATING IN VACUUM WITH
MOLYBDENUM DISULFIDE AND OILS AS LUBRICANT
ASLE PAPER 66AM TA3 A66-30_16
SPLIT-INNER-RACE BALL BEARINGS DESIGN FOR USE AS
[HRUSI BEARINGS ON AIRCRAFT GAS TURBINES
ASME PAPER 66-LUBS-IO AB6-33183
PERFORMANCE OF AIRCRAFT GAS TURBINE MAINSHAFI BALL
BEARINGSf SEALS_ AND LUBRICANTS UNDER SIMULATED
SUPERSONIC TRANSPORT ENGINE CONDIIIONS
NASA-CR-54312 Nbb-15366
PULYPHENYL ETHERv PQLYSILOXANEt SEBACATEt AND HIGH
VISCOSITY MINERAL OIL AS IMPREGNAIED LUBRICANTS
IN BALL-BEARING RETAINERS AT .OOO010 TORR
NASA-IN-O-3259 N66-16058
EFHYLHEXYLAZELAFE BASED LUBRICANTS FOR BALL
BEARINGS
NRL-6356 N66-21121
FAILURE MODE AND OPERATION LIFE OF BALL BEARINGS
USING FLUID LUBRICANTS AT HIGH TEMPERATURES IN
RECIRCULATING SYSIEM
NASA-CR-16ogT N66-23610
BALL BEARING LIFE TESTS IN VACUUM USING MOLYBDENUM
SULFIDE SOLID FILMS WITH HIGH VACUUM OILS AS
LUBRICANTS
NASA-CR-TI695 N66-24604
ANGULAR CONTACT BALL BEARING-FLUID LUBRICANT
kNDtJRANCE CHARACTERISTICS AT HIGH SPEEDS, AND
HIGH TEMPERATURES
NASA-CR-TSSB2 N66-219_[
FRICIIUN DUE TO BALL MOTION IN ANGULAR CONTACT
BALL BEARING
NASA-TM-X-52201 NBb-2BOIB
EVALUATION OF PERF(IRMANCF OF VARIOUS LUBRICANTS {IN
HALl B[ARINGS UP[RATING IN SIMULATED SPACE
SUBJECT INDEX
ENVIRONMENT N66-32538
BARIUM COMPOUND
SYNTHESISt PRODUCTION TECHNOLOGYt AND TEST OF
BARIUM ALKYLPHENOL.ATEt ZINC DIALKYLPHENYLDITHID
PHOSPHATE, AND DIAKYLPHENYLDITfIIOPHOSPHORIC
ACID FUR MULTICOMPONENT ADDITIVES TO LUBRICANTS
N66-1IOg_
FUEL OIL ADDITIVE WITH BARIUM NAPHTHENATE FOR WEAR
AND SCALE REDUCTIUN IN HIGH SPEED DIESEL ENGINE
FID-TT-6b-[I25/L_4 Nb6-|956[
BEARING
SUPERCONDUCTIVE MAGNETIC BEARINGS ARE VIRTUALLY
FRICIIDNLESS AND CAN OPERATE IN VACUUM
ASME PAPER 64-WA/PID-9 A65-13892
_EARINGS AND LUBRICANTS REVIEW AND DIGEST OF
LITERATURE FROM Igb2 TO [963 A65-IkO65
DIAMAGNETIC, SUPERCONDUCTINGt ELECTROSTATIC AND
FREELY AND PARTIALLY SUSPENDED MAGNETIC BEARINGS
A65-[4748
HYDRODYNAMIC LUBRICATION EMPHASIZING TIIICKNESS OF
LUBRICANT FILMS AND FORCES ON FILMS
A65-I5679
OlLt GAS AND SPIRAL BEARINGS_ COMPARING PROPERTIES
AND APPLICATIONS A65-|6213
UNCONVENTIONAL LUBRICANTS CAPABLE OF WITHSTANDING
EXTREMES OF IEMPERATUREt PRESSURE AND RADIATION
A65-I68L6
FAILURE OF w C- CO COATED ROD-GLAND BEARING
CAUSED BY FRETTING AND PROTECTION MEASURESw
EXAMINING HYDRAULIC ACTUATORS AS PRECISION
POSITING DEVICES A65-I8628
TRACK CURVE MADE BY PIVOT CENIER POINT OF
DYNAMICALLY LDADED CYLINDRICAL SLIDING BEARING OF
ARBIIRARY CROSS SECTION Ab5-21245
NON- NEWTONIAN LUBRICANT FLOW IN SLIDER BEARINGe
USING CONSTITUTIVE EQUATION CONTAINING STRESS
NONLINEARIIIES
ASLE PAPER 64-LC-11 A65-22797
GRAPHICAL METHOD FOR OPTIMIZING BEARING SPAN WITH
RESPECT TO REDUCING SHAFT BENDING AND BEARING
DEFLECTION TO MINIMUM A65-25644
FLEXURE-PIVOT BEARING TYPESp SPRING RATE AND
SINGLE STRIP DESIGN USEFUL FOR LIMITED ANGULAR
MOVEMENT A65-25992
BEARING SELECTION FOR MAXIMUM TOTAL PRODUCT
PERFORMANCE
ASME PAPER 65-MD-SI A65-28639
GRAPH-ANALYTICAL METHOD FOR DETERMINING EFFECT OF
FORCES OF DRY FRICTION IN BEARINGS ON OPERATION OF
GYROSCOPE SUSPENSION A65-30288
LUBRICATION AND WEAR OF STEEL BEARING SURFACES AND
MINERAL-UIL LUBRICANT SYSTEM A65-30599
ROTAIING MACHINES IN EXTREME ENVIRUNMENT
DISCUSSING CONDUCTORS_ MAGNETIC MATERIALS_
INSULAIIDNS_ BEARINGS AND PERFORMANCE
A65-31144
INERTIAL TURBULENT AND VISCOUS TERMS COMPUTED FOR
SLIDER BEARING LUBRICATION_ USING MATRIX ALGEBRA
METHODS
ASLE PAPER 64-LC-|6 A65-31120
CONDUCTING LUBRICANT IN EXTERNALLY PRESSURIZED
BEARING WITH VARIABLE FILM THICKNESS IN PRESFNCF
OF MAGNEIIC FIELD DETERMINING FLOWo LOAD AND
ELECTRICAL CHARACTERISTICS A65-32310
FOIL BEARING THEORY TO EXPLAIN LUBRICATION
CONDITION UF LIP SEAL, TAKING INTO ACCOUNI SURFACE
R_JUGHNESS EFFECT AND VISCOELASTIC PROPERTY OF
MAIERIAL A65-32/69
I-1
BEARING
ELASTOHYDRUDYNAMIC LUBRICATIUN_ REVIEWING WORK ON
FILM THICKNESS AND SHAPEr PRESSURE AND STRESS
UISTRIBUTIONv SIDE LEAKAGEt ETC
Ab5-332[B
BIBLIOGRAPHY OF IRE SYMPOSIUM ON
ELASTOHYDRODYNAMIC LUBRICATION AT LEEDS_ ENGLAND
IN SEPTEMBER |965 A65-33220
M HD PARALLEL PLATE SLIDER BEARING UNDER
NONUNIFORM MAGNETIC FIELD
ASME PAPER 6_-WAILUB-2 Ab5-3385[
M lID SQUEEZE FILM BEARINGS IN PRESENCE OF
ELECTROMAGNETIC FIELD
ASME PAPER 6_-WA/LUB-3 Ab5-33854
SINTERING METHOD TO PROVIDE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAC PAPER 650796 Ab5-3_B36
FRICTION AND WEAR OF FIVE BEARING-RETAINER
MATERIALSt AND THERMAL STABILITY AND LIQUID
COMPATIBILITY OF POLYPHENYL ETHER LUBRICANIS
FUR SNAP 5PALt PurER GE_ERATOR
NASA-TN-D-2663 N65-17328
DRY IHIN-FILM LUBRICANTS AND SOFT-METAL LUBRICANTS
APPLIED TO BEARINGS AND GEARS FOR US_ UNDER
HEAVY LOADS AND SLOW SPEEDS IN SPACE
LNVIRONMENTS
AEOC-TR-65-| N65-17629
ADAPTABII. ITY OF FABROID LOW FRICTION_ SELF-
LUBRICATING BEARING MATERIAL FOR OUTER SPACE
ENVIRONMENT APPLICATION
RR-B-3OOB N65-17697
DRY COMPOSITE LUBRICATED BEARINGS FOR AEROSPACE
ENVIRONMENTAL CHAMBER
AEDC-TR-65-35 N65-Lg52T
ULTRASONIC INSPECTION OF ANTIFRICTION BEARINGS
A0-454013 N65-|9727
TOOL STEEL BEARING LUBRICANT ENDURANCE AT HIGH
SPEEDS AND TEMPERATURES
NASA-CR-S7_45 N65-[gB93
LUBRICATION OF BEARINGS AND GEARS FOR HEAVILY
LOADED LOW VELOCITY SPACE SIMULATOR
AEDC-TR-65-19 N65-19971
BEARING LUBRICANT ENDURANCE CHARACTERISTICS AT
HIGH SPEEDS AND HIGH TEMPERATURES
NASA-CR-57982 N65-21303
ENDURANCE CHARACTERISTICS AT HIGH SPEEDS AND
IEMPERAIURES ON BEARING LUBRICANT
NASA-CR-6234| N65-221b6
BEARING AND LUBRICANT PROBLEMS
AD-629247 N65-26280
MAGNETOHYDRDDYNAMIC FLUID FLOW BOUNDARY LAYERS FOR
LIQUID METAL BEARINGS N65-27510
BEARING LUBRICANT ENDURANCE CHARACTERISTICS AT
HIGH SPEEDS AND TEMPERATURES
NASA-CR-b41B3 N65-3105[
SCREENING OF HIGH TEMPERATURE BEARING ELEMENTS
PR-3 N65-3|OTB
TEST RIG FUR RELIABILITYt DESIGN OF SLIDING
FRICTION TEST SPECIMEN, AND CALIBRATION
TECHNIQUE - HIGH TEMPERATURE BEARING ELEMENTS
INVESTIGATION
PR-2 N65-31079
PLASTIC ORIFICE FOR FLOW CONTROL DEVICE IN GAS
LUBRICATEO BEARINGS - COMPUTER PROGRAMMING
NASA-CR-645B_ Nb5-31884
LIUUID POTASSIUM METAL LUBRICATED BEARINGS FOR
SUPPIJRT UF ROIUR Wlttl SPACE POWER SYSTLM WEIGHT
DISTRII_UTILIN
R-bOOA-I N65-3349!
BENDING
HYDRODYNAMIC BEARING LUBRICATION OF ROTATING
CYLINDER WITH REFERENCE TO SUB-CAVITY PRESSURE
AND CAVITATION REGIONS
UDC-621.B9.032 N65-35473
PARTIAL POROUS METAL BEARINGS PERFORMANCE DURING
STEADY STATE OPERATION WITH FULL FILM OF
LUBRICANTv DETERMINING PRESSURE DISTRIBUTION
ASME PAPER 65-WA/LUB-3 A66-15526
CORRELATION EQUATION ESTIMATING PITTING FATIGUE
LIFE OF BEARINGS FROM MINIMAL ROLLING CONTACT RIG
DATA
ASME PAPER 65-WAICF-5 A66-15624
SERVICE LIFE OF ANTIFRICTION BEARINGS REPRESENTED
BY WEIBULL DISTRIBUTION LAW, WITH COMPUTER METHOD
FOR PARAMETERS AND DENSITY FUNCTION
A66-16486
HIGH TEMPERATURE BEARING LUBRICANT REQUIREMENTS
FOR JET ENGINE LUBRICATION SYSTEM3
SAE PAPER 660072 A66-2OL57
OPERATION, MAINTENANCE AND INSTALLATION OF
FRICTION AND NONFRICTIQN BEARINGS, NOTING
CHARACTERISTICS, PROBLEMS, ETC A66-22951
PONDER METAL BEARINGS MANUFACTURE NOTING SHAPESw
SIZESv TOLERANCES, MATERIALS_ DESIGNI
INSTALLATIONv ETC A66-24100
PRESSURE DISTRIBUTION OF VISCOUS ELECTRICALLY
CONDUCTING FLUID IN LUBRICATING LAYER OF
CYLINDRICAL BEARING A66-24425
OIL CUSHION RESILIENCE IN HYDRODYNAMIC BEARINGS,
EXAMINING EFFECT ON DYNAMIC BEHAVIOR OF
UNSYMMETRICAL SHAFT WITH ONE DISK
A66-24999
BOOK ON DESIGN AND UTILIZATION OF ANTIFRICTION
BEARINGS A66-26281
M HD' INCLINED SLIDER BEARING WITH AZIMUTHAL
MAGNETIC FIELD, NOTING LOAD CAPACITY
A66-29407
LIQUID SOLID FILM LUBRICATION OF HYDRODYNAMIC
BEARINGS, INCLUDING EFFECTS OF SOLID PARTICLES IN
LIQUID BASE LUBRICANT
ASLE PAPER 66AM 5DE A66-30412
ROLLING FRICTION STUDIES OF INTERMETALLIC AND
ZIRCONIUM OXIDE FOR CONTROL SURFACE BEARINGS FOR
SPACE REENTRY VEHICLE
ASLE PAPER 66AM 5D4 A66-30413
S NAP-B REACTOR OSCILLATING BEARINGS TO PROVIDE
LOW FRICTION SELF-LUBRICATION AT II5O DEGREES F
A66-30414
STARTING FRICTION AND KINETIC FRICTION OF PTFE
FABRIC-LINED SPHERICAL BEARINGS AND DEFLECTION AND
PERMANENT SET UNDER STATIC LOADING
A66-31932
OPERATING LIFETIME OF POROUS BEARINGS, DISCUSSING
DEPENDENCE ON QUALITY OF IMPREGNATING LUBRICANT
A66-33143
STEADY-STATE AND DYNAMIC CHARACTERISTICS OF FULL
CIRCULAR BEARING AND CENTRALLY LOADED ARC BEARING
PRESENTED IN DESIGN CHARTS FOR TURBULENT
LUBRICATION ANALYSIS
ASME PAPER 66-LUBS-6 A66-33178
EFFECT OF OIL ADDITIVES DN CORROSIONAL WEAR OF
LEAD ALLOY BEARINGS N66-1111T
LIQUID MERCURY AND ALKALI HALIDE METALS LOOP
FOR LIQUID METAL LUBRICATED ROTOR BEARINGS -
SNAP
MTI-66TRT2t REV.-2 N66-11728
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-SO/SPUR POWERPLANT
TIM-916 N66-I1819
I-e
SUBJECT INDEX
DIFFERENTIAL EQUATIONS FUR LOAD DEFLECTION
CHARACTERISTICS OF THIN ELASTIC LAYERS FOR
APPLICATION TO COMPLIANT BEARINGS
REPT.-3 N66-11959
OPERATING CONDITION AND GAP SIZE EFFECTS ON
FRICTION COEFFICIENT FOR POLYMER PLASTIC
bEARINGS - MATERIAL TESTING
FTD-TT-65-73711_2_4 N66-12106
ROTOR DYNAMICS TESTS WITH OVERHUNG MASS USING
HYDROSTATIC WATER BEARINGS
TIM-8T@ N66-1314T
BRAYION CYCLE TURBOMACHINERY ROLLING ELEMENT
BEARING SYSTEM
NASA-CR-54TB5 N66-14061
HYDROSTATIC BORING BAR AND PRODUCTION-SIZE
SPINDLE USE HYDROSTATIC AIR BEARINGS AND
POROUS GRAPHITE BEARING PADS WITH APPLICAIIUN
AS LATHE COMPONENTS
Y-DA-92I N66-15092
tURBULENT FLUID FLOW THEORY AND APPLICATION T0
HYBRID BEARINGS LUBRICATION
N10-3363-2 N66-188_6
AIRCRAFT LUBRICANT AND SELECTED SOLVENT TESTS FOR
REMOVAL OF CARBONACEOUS DEPOSITS ON JET ENGINE
BEARING
AFAPL-TR-65-118 N66-19564
BRAYTON CYCLE TURBOCOMPRESSOR DESIGN WITH SELF-
ACTING GAS BEARINGS
NYO-3237-I N66-20430
LIFETIME, LOAD-CARRYING ABILITY_ AND FRICTION AND
WEAR CHARACTERISTICS OF PLAIN SLEEVE BEARINGS
FOR AIRCRAFT SUPPORT STRUCTURES
A0-628937 N66-26725
EFFECT OF STEEL COMPONENT HARDNESS DIFFERENCES ON
BEARING FATIGUE AND LOAD CAPACITY
NASA-TM-X-52087 N66-27083
WEAR AND FRICTION OF LUBRICATED AND UNLUBRICATED
STAINLESS STEEL BEARINGS IN SLIDING AND ROLLING
CONTACT IN ULTRAHIGH VACUUM AND VARIOUS GAS
ENVIRONMENTS
NASA-CR-65374 N66-27232
VIBRATION EFFECT ON FRICTION TORQUE IN CYLINDRICAL
GUIDE BEARINGS FOR BALANCE-WHEEL SPINDLE
FSTC-HT-23-40-66 N66-27598
STRUCTUREBORHE AND AIRBORNE VIBRATION STUDIES OF
ROLLING ELEMENT AND SLIDING SURFACE BEARINGS
F-A2321 N66-31323
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBOMACHINE BEARING UNDER
STEADY STATE AND DYNAMIC LOAD CONDITIONS
Nbb-31686
BENDING
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS - BENDING-DUCTILITY EVALUATION
NASA-CR-63786 N65-26201
BENDING THEORY
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LOADSI USING NONLINEAR
BENDING THEORY
ASME PAPER 65-AV-3 A65-23666
GRAPHICAL METHOD FOR OPTIMIZING BEARING SPAN WITH
RESPECT TO REDUCING SHAFT BENDING AND BEARING
DEFLECTION TO MINIMUM A65-25644
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LOADSw USING
NONLINEAR BENDING THEORY
ASME PAPER 65-AV-3 A66-22470
BENZOIC ACID
ALUMINUM SALTS OF SUBSTITUTED BENZOIC ACIDS FOR
USE AS HIGH TEMPERATURE GREASE THICKENERS -
SUBJECT INDEX
BIBLIOGRAPHY WITH ABSTRACTS
AFML-TR-66-324 N65-31634
BENZYL
SYNTHESIS, CHARACTERIZATION, AND ESTER-ESTER
INTERCHANGE STUDY OF MIXED ESTER 2-ETHYLHEXYL
BENZYL AZELATE FOR USE AS LOW TEMPERATURE
INSTRUMENT OILS
NRL-6149 N65-ZZ144
BERYLLIUM
PHYSICAL METALLURGY_ CDRROSIONv FABRICATIONv
POWDER PRODUCTIONt AND STRUCTURAL APPLICATIONS
OF BERYLLIUM AND BERYLLIUM ALLOYS
NGB-I4tZ3
ORIENTATION EFFECT ON FRICTION CHARACTERISTICS OF
SINGLE CRYSTAL BERYLLIUM IN VACUUM
NASA-TN-D-3485 N66-29866
BERYLLIUM ALLOY
CORROSION RESISTANCE OF BERYLLIUM AND CORROSION
PREVENTION VIA DIFFERENT COATINGS
A65-32402
PHYSICAL NETALLURGYw CDRROSIONI FABRICATION,
POWDER PRODUCTION, AND STRUCTURAL APPLICATIONS
OF BERYLLIUM AND BERYLLIUM ALLOYS
Nb5-14123
URANIUM INTERMETALLIC FUEL SYSTEM AND ALUMINUM-
BERYLLIUM ALLOY CORROSION PROPERTY STUDIES
IDJ-17154 N66-2835T
BERYLLIUM OXIDE
BRITTLE AND PLASTIC BEHAVIOR OF HOT-PRESSEO
POLYCRYSTALLINE BE 0 NOTING STRESS CORROSIONt
FRACTOGRAPHY AND X-RAY ROCKING CURVES
A66-16933
_ETA RADIATION
METALLIC CORROSION MEASUREMENT BY RADIATION
BACKSCATTERING AND RADIATION INDUCED X-RAYS
A66-13933
BIBLIOGRAPHY
BIBLIOGRAPHY OF IME SYMPOSIUM ON
ELASTOHYDRODYNAMIC LUBRICATION AT LEEDS, ENGLAND
IN SEPTEMBER 1965 A65-33220
ANNOTATED BIBLIOGRAPHY OF ABSTRACTS ON
LUBRICATION, CORROSION_ AND WEAR
NASA-SP-7020 NAS-ZgB_5
ALUMINUM SALTS OF SUBSTITUTED BENZOIC ACIOS FOR
USE AS HIGH TEMPERATURE GREASE THICKENERS -
BIBLIOGRAPHY WITH ABSTRACTS
AFML-TR-64-326 N65-3163_
ANNOTATED BIBLIOGRAPHY ON SOLID LUBRICANTS - WITH
INDEXES
NASA-SP-B037 NBb-lT35B
BINARY ALLOY
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF
AL-BASEO FE, NI, TI, CU AND SB ALLOYS AND
INTERMETALLIC COMPOUNDS A66-20840
LIQUID ZIRCONIUM VISCOSITYt BINARY ALLOY
OXIDATION, SYNTHESIS AND PROPERTIES OF ZIRCONIUM
BORIDE ALLOYS WITH MOLYBDENUM OISILICIDEe AND
ZIRCONIUM CORROSION IN ALKALI METAL CHLORIDE
JPRS-32361 N66-1TTT9
BINDER
MECHANICAL AND FRICTION PROPERTIES DF PLASTIC
COATINGS, AND WATERPROOFED GLASS FIBER STRENGTH
DEPENDENCE ON BINDERS
FTD-TT-65-319/IE2_6 N&b-2BB54
BIOLOGICAL EFFECT
CATHODIC DEPOLARIZATION THEORY OF BACTERIAL
CORROSION, USING DESULFOVIBRIO DESULFURICANS WITH
BENZYL VIOLOGEN AS ELECTRON ACCEPTOR
A66-22303
BOILING
POTASSIUM CORROSION TEST LOOP FOR EVALUATING
REFRACTORY ALLOYS IN BOILING AND CONDENSING
BOUNDARY LUBRICATION
PUTASSIUM ENVIRONMENTS SIMULATING SPACE ELECTRIC
POWER SYSTEMS
NASA-CR-56735 N66-IZI26
BOILING MATER REACTOR
CORROSION OF MATERIALS FOR FUEL CLADDING IN
SUPERHEAT REACTOR SYSTEMS
GEAP-_T6O NBB-3ITgT
AMMONIA USED TO SUPPRESS OXYGEN PRODUCTION AND
CORROSION IN BOILING WATER REACTOR
AECL-2562 N66-2833T
BOLT
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
AND DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-3344Z
BONDING
DRY FILM LUBRICATION MATERIALS AND BONDING
INCLUDING GRAPHITE_ SELENIDES_ PTFE AND PARTICLE_
RESIN OR SALT-BONDING A65-20150
BORON NITRIOE
IMPROVEMENT OF RHEOLOGICAL PROPERTIES OF GREASE
THICKENED BY BORON NITRIDE
P-5IA N65-34121
CHEMICAL STABILITY OF SILVER GRAPHITE, MOLYBDENUM
DISULFIDE_ ZINC OXIDE, BORON NITRIDEe MUSCOVITE
AND PHLOGOPITE MICA SOLID LUBRICANTS
A66-31675
BOUNDARY LAYER
FRICTION AND HEAT FLOW DETERMINATION FOR
SELF-SIMULATING BOUNDARY LAYER PROBLEMS
N65-35f156
BOUNDARY LAYER FLOW
MAGNETOHYOROOYNAMIC FLUID FLOW BOUNDARY LAYERS FOR
LIQUID METAL BEARINGS N65-ZTSIO
BOUNOARY LUBRICATION
IODINE-ANISOLE AND IODINE-ANISOLE-TURBINE OIL AS
BOUNDARY LUBRICANTS FOR CHROME STEELe NOTING
FRICTION REDUCTION AND DECREASE IN WEAR
A65-156B1
FILMS ON SLIDING SURFACES INVESTIGATING EFFECTS ON
SEIZURE, PRESSURE WELDING, SINTERINGe FRICTION AND
BOUNDARY LAYER LUBRICATION A65-15683
BOOK CONCERNING MOLECULAR PHYSICS OF BOUNOARY
FRICTION ON METAL SURFACES A65-16663
CHEMICAL ADSORPTION AND P-32 IMPURITIES
ASSOCIATED WITH TRICRESYL PHOSPHATE AS ANTIWEAR
ADDITIVE FOR STUDY OF BEARING SURFACE
ASLE PAPER 64-LC-2 A65-18052
HYDROCARBON BOUNDARY LUBRICATION OF HARD STEELt
RELATING FRICTION AND WEAR TO HYDROCARBON
STRUCTURE AND OXYGEN CONCENTRATION
ASLE PAPER 64-LC-4 A65-I8053
LOW TEMPERATURE BOUNDARY LUBRICATION BEHAVIOR OF
THIN ORGANIC FILMS_ EXAMINING FRICTION AND WEAR
BELOW AND ABOVE FILM MELTING POINT
ASLE PAPER 66-LC-6 A65-18054
CONCEPT THAT NONINTERCONNECTED LUBRICANT
RESERVOIRS SURFACE HAS LESS BOUNDARY LAYER
FRICTION THAN SMOOTHER SURFACE WITH APPARENT LAYe
GIVING TORQUE TEST ON SURFACE FINISHES
A65-20036
INVERSE PROBLEMS IN HYDRODYNAMIC LUBRICATION IN
WHICH FILM PRESSURE DISTRIBUTION IS ASSUMED AND
PROFILE TO BE DETERMINED IS ANALYZED IN
CONJUNCTION WITH DESIGN DIRECTIVES
A65-23502
BOUNDARY LUBRICATION IN OIL SYSTEM DISCUSSED IN
TERMS OF FILM STRENGTH COVERING ADSORBED,
CHEMISORBED AND CHEMICAL REACTION FILM FORMATION
A65-23505
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADS_ SPEEDS AND LUBRICANTS
I-9
BRAKE SUBJECT INDEX
ASLE PREPRINT 65AN 6A2 A65-24258
HYDROMAGNETICALLY SQUEEZED FILMS BETWEEN TWO
CONDUCTING SURFACES USED AS LUBRICATOR, DISCUSSING
LOAD CAPACITYv PRESSURE AND TIME OF APPROACH
ASME PAPER 65-LUBS-6 A65-ZB635
SYMPOSIUM ON ELASTOHYDROOYNAMIC LUBRICATION
SPONSORED BY INSTITUTION OF MECHANICAL
ENGINEERS AT LEEDSp ENGLAND IN SEPTEMBER 1965
A65-32761
ELASTOHYDRODYNAMIC LUBRICATION AT POINT CONTACTS,
DERIVING FILM THICKNESS FROM ELECTRICAL CAPACITY
MEASUREMENTS AND NOTING SIDE-LEAKAGE CONCEPT
A65-32Tb2
g HD PARALLEL PLATE SLIDER BEARING UNDER
NONUNIFORM MAGNETIC FIELD
ASME PAPER 64-WA/LUB-2 A65-33851
PUBLICATIONS ON LUBRICATION COVERING FLUID FILM,
METAL WORKING_ AUTOMOTIVEv GEAR_ BEARING, FRICTION
AND WEAR
ASME PAPER 64-WA/LUB-I A65-33853
M HO SQUEEZE FILM BEARINGS IN PRESENCE OF
ELECTROMAGNETIC FIELD
ASME PAPER 66-WA/LUB-3 A65-33854
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LDADS_ SPEEDS AND LUBRICANTS
ASLE PREPRINT 65 AM 6AZ A66-2536T
BRAKE
SALT STRESS CORROSION CRACKING OF RESIDUALLY
STRESSED TITANIUM ALLOY BRAKE FORMED SHEET FOR
SUPERSONIC TRANSPORT
NASA-TM-X-lO82 N65-20483
BRASS
STRESS-CORROSION CRACKINGw RATE OF WEIGHT LOSS AND
SURFACE CONDITION OF TO-3O COPPER ZINC ALLOY IN
CONCENTRATED AQUEOUS AMMONIA A66-18519
BRAYTON CYCLE
CORROSION RESISTANCE OF IRON-BASEL NICKEL-BASE,
AND CDBALT-BASE SUPERALLOYS TO LITHIUM FLUORIDE
AT CYCLIC ELEVATED TEMPERATURES
NASA-CR-56781 N66-1042B
BRAYTON CYCLE TURBOMACHINERY ROLLING ELEMENT
8EARING SYSTEM
NASA-CR-BAT85 N66-16061
BRAYTDN CYCLE TURBOCOHPRESSOR DESIGN WITH SELF-
ACTING GAS BEARINGS
NY0-3237-I N66-20430
BRITTLENESS
BRITTLENESS OF ANNEALED STEELS USING CORROSION
TESTS UNDER TENSION IN PRESENCE OF HYDROGEN
A65-28628
BUILDING MATERIAL
SELECTION, MANUFACTURE, CORROSION RESISTANCE, AND
PECULIARITIES OF ALUMINUM ALLDYS USED AS
STRUCTURAL BUILDING MATERIALS Nbb-12735
CORROSION RESISTANCE OF STRUCTURAL ALUIAINUM ALLOY
BUILDING MATERIALS N66-12739
C
CADMIUM
CORROSION RESISTANT AND EMBRITTLEMENT
CHARACTERISTICS OF TITANIUM-CADMIUM PLATING
AAOO N65-22093
CAUSE OF CORROSION OF CADMIUM PLATED STEEL IN
ELECTRONIC VAN
CCL-IB7 N66-12016
CADMIUM ALLOY
CADMIUM-TITANIUM CORROSION RESISTANT PLATING
PROCESS FOR PROTECTING HIGH STRENGTH STEELS
A65-IB784
CALCIUM
CALCIUM SOAPS OF SYNTHETIC FATTY ACID FRACTION AS
METAL DRAWING LUBRICANT
FTD-TT-b4-II9T/I NbS-33475
CALCIUH FLUORIDE
CtIEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A65-24249
CHEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A66-I8284
CANTILEVER BEAM
STRESS CORROSION CRACKING TEST EMPLOYING
PRECRACKED BAR STRESSED IN BENDING, NOTING
AoPARATUS AND RESULTS ON MARTENSITIC STEEL AND
TITANIUM ALLOY AOb-23b_I
CAPILLARY
FUEL-WATER AND OXIDIZER-WAIER CORROSION IN
ALUMINUM CAPILLARIES OF FUEL AND OXIDIZER TANKS
DSR-S-IIOAT N65-35287
CARBANIDE
LOW-FREEZING-POINT OIL PREPARATION BY EXTRACTING
PARAFFINS FROM PETROLEUM DISTILLATES WITH
CARBAMIDE
FTD-TT-65-1509/IC6 Nb6-28277
CARBIDE
INTERACTION OF CO WITH POWDERED AND SOLID
NIDBIUM_ EMPHASILING OXYCARBIDE FORMATION,
CHEMICAL STRENGTH, ACTIVATION ENERGIES AND
DIFFUSION COEFFICIENTS A65-283_1
OXIDE AND CARBIDE CORROSION PRUDUCIS IN MATRIX AND
SURFACE UF STEEL PLATE BY ELECTRON OIFFRACTIUN
MB_-933 Nbb-IBOBO
CARBON
TESTING COMPONENTS AND MATERIALS OF MACHINES AND
INSTRUMENTS FOR WEAR - ANTIFRICTION PROPERTIES
OF IMPREGNATED CARBON AND GRAPIIITE MATERIALS
WORKING IN DRY FRICTION CONDITIONS
FTD-MT-66-ZAT NbS-362B6
ANTIFRICTION PROPERTIES OF CARBON AND SRAPHITE
MATERIALS IMPREGNATED WITH LIQUID METALS AND
ALLOYS WORKING IN DRY FRICTION CONDITIONS
NbS-362BB
ANTIFRICTION PROPERTIES OF IMPREGNATED MATERIALS
BASED ON GRAPHITE_ WORKING IN DRY FRICTION
CONDITIONS N65-36289
EFFICIENCY EVALUATION OF CARBON REMOVERS FOR USE
IN CLOGGED OIL PUMPS
C66-155 N66-28339
CARBON MONOXIDE
INTERACTION OF CO WITH POWDERED AND SOLID
NIOBIUM_ EMPHASIZING OXYCARBIDE FORMATION,
CHEMICAL STRENGTH, ACTIVATION ENERGIES AND
DIFFUSION COEFFICIENTS A65-2834I
CARBON 16
DIFFUSION OF CARBON INTO TUNGSTEN AND MULYBDENUM
AT LOW CARBON CONCENTRATIONS AND HIGH TEMPERATURE
A65-29810
CARBONIZATION
LIGHT UIL ANALYSIS FROM FLUIDIZED COAL
CARBONIZATION USING GAS CHROMATOGRAPHY
UM-RI-bTO9 N66-lbSBI
CARBOXYLIC ACID
RELATION BETWEEN CHAIN LENGTH IN SATURATED
ALIPHATIC ACIDS AND STRUCTURE OF PS_UDOGELS
THICKENED WITH THEIR LI AND CA SOAPS STUDIED FOR
LUBRICATING PURPOSES A65-31216
HIGH ACTIVITY OF ALKALI METAL SALTS DF CARBUXYLIC
ACIDS AND SUBSTITUTED PHENOLS AS SYNERGISIS FOR
ARYLAMINE ANTIOXIDANTS IN ESTER-TYPE SYNTHEIIC
LUBRICATING OILS _66-23123
!
l-IO
SUBJECT INDEX CHEMICAL KINETICS
ETHYLHEXYLAZELATE BASED LUBRICANTS FOR BALL
bEARINGS
NRL-b35b Nbb-2II2I
CASTING
COMPOSITE CASTING AS METALLURGICAL BONDING
TECHNIQUE, NOTING APPLICATION TO WEIGH[ REDUCTION
AND INCREASE OF CORROSION RESISTANCE
Ab6-25779
CATALYST
ORGANIC METALLIC SALTS AS OXIDATION CATALYSTS IN
LUBRICATING OILS - CORROSION RESISTANT ADDITIVES
NBb-IIIO8
ENDURANCE ANO CORROSION RESISTANCE TESTS OF
CATALYST FOR RECOMBINATION OF RADIOLYTIC OXYGEN
AND HYDROGEN
CEND-525 N66-20315
CATALYTIC ACTIVITY
MEMBRANE TYPE CATALYSTS AS LIQUID ELECTROLYTIC
FUEL CELLS AND OTHER HETEROGENEOUS PROCESSESt
CONSIDERING ACTIVE THREE PHASE BOUNDARY
ABB-LT229
CAIHOOIC ELECTRuCATALYSTS FOR USE IN LOW
IEMPLRATURE HYDROGEN-OXYGEN FUEL CELLS WITH AN
ALKALINE ELECTROLYTE-CORROSION RESISTANCE AND
ACTIVITY TESTING OF MATERIALS AND ELEMENTS
NASA-CR-/0930 N6b-24550
ATHODE
CATHODIC PROTECTION SYSTEM FOR SHIP HULL -
CORROSION PREVENTION
REPT.-64-2 N65-IT4L2
CATHODE PROTECTIONt METALLIC AND STRESS CORROSION
RESEARCH_ AND DEEP OCEAN TECHNOLOGY
NRL-i574 N65-21111
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
METALLIC INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTROCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-CR-68891 N66-IB99I
IRON AND STEEL CORROSION PREVENTION BY PROTECTIVE
COATINGS AND CATHODIC PROTECTION
A0-625900 N66-18493
CAVITATION
INFLUENCE OF CAVITATION INTENSITY ON STABILITY OF
MATERIALSt EFFECT OF HEAT TREATMENT ON LONG TIME
STRENGTH OF STEEL_ ANO KINETIC AND DIFFUSION
REGIONS OF GAS CORROSION OF STEEL
JPRS-29139 N65-19592
HYDRODYNAMIC BEARING LUBRICATION OF ROTATING
CYLINDER WITH REFERENCE TO SUB-CAVITY PRLSSURE
AND CAVITATION REGIONS
UDC-62I.BO.032 NBB-35413
FILM RUPTURE AND CAVITATION IN JOURNAL BEARINGS
WITH LOW KINEMATIC VISCOSITY LUBRICANTS
MTI-65TR13 N66-20254
CAVITATION FLOW
GEAR TOOTH PITTING DUE TO LUBRICANT FILM
CAVITATIONt NOTING EFFECTS OF VIBRATION AND
INCREASED VISCOSITY OF FLUID A65-17527
PITTING CHARACTERISTICS OF EARLY PHASE CAVITATION
DAMAGE TO TEST SPECIMENS IN VENTUR]
ASME PAPER 64-WAIFE-2 A65-26503
HYDRODYNAMIC LUBRICATION OF TWO LIGHTLY LOADED
ROTATING CIRCULAR CYLINDERS, WITH REFERENCE TO
SUBCAVIIY PRESSURE AND NUMBER OF STREAMERS IN
CAVITATIUN REGIONS A65-27984
CENTAUR LAUNCH VEHICLE
METAL CORROSION PREVENTION METHODS FOR CENTAUR
LAUNCH VEHICLE LIQUID PROPELLANT TANKS
NASA-CR-72UOD Nb6-29292
CENTRIFUGE
HASTELLOY F AND OTHER CORROSION RESISTANT
STRUCTURAL MATERIALS FUR CENTR[FUGF IN REACTOR
FULL RECOVERY PLAN[
URNL-B1B/ N65-2OTOB
CERAMICS
NUCERITEt CERAMIC-MEIAL COMPOSITE WIIH HIGH
MECHANICAL STRENGTH AND ABRASION RESISTANCE NOTING
CRYSTAL STRUCTURLv APPLICATIUN_ PRUPLRT|_Sv EIC
A66-I1742
CERIUM COMPOUND
SIABILIZATIUN OF SILICONE LUBRICATING FLUIDS AT
300 I0 400 DEG C BY SOLUBLE CERIUM COMPLEXES
NRL-hI5b N65-22149
CERMET
WEAR RESISTANCE TESTING UN PINS COATED WITH
REFRACTORY METALS BY PLASMA-ARC PROCESS -
CERMETS
SA-TRIB-lOg6 N66-IIS2B
ELECTRIC WEAR RESISTANCE UF SILVER AND CERMET
CUNTACIS N66-13269
CESIUM
MECHANISMS OF CORROSION ON SELECIED STRUCTURAL
MATERIALS BY LIQUID CESIUM
MSAN--bN-L_ NhB-llBbO
CORROSIVE ATTACK MECHANISMS OF LIQUID CESIUM ON
CONTAINMENT METALS AND TEMPIRAIURE GRADIENT MASS
TRANSFER COMPARISON
MSAR-65-111 N66-13775
CHANNEL FLOW
FLUID FILM LUBRICATION THEORY DEVELOPED FROM
ASSUMPTION OF LOCAL WEDGE FLOW RATtiER THAN LOCAL
PARALLEL CHANNEL FLOW A65-23826
DIFFUSIVE CORROSION PROCESSES CAUSED IN CIRCULAR
TUBES BY REACTIVE FLUID SIMULATED BY ROTATING DISK
ELECIRUUES A65-29311
COMPUTATION OF FLOW RATE IN PIPES AND
DETERMINATION OF HEAD LOSSES IN FIPES UF
LUBRICATION SYSTEMS WITH FLUID LUBRICANTS
A65-30155
DIFFUSIVE CORROSION PRUCESSES CAUSED IN CIRCULAR
IDOLS BY REACTIVE FLUID SIMULATED BY ROTATING
DISK ELECTRODES A66-3159T
C|RCULAR CHANNEL PRESSURF DROPt FLOW QUALITY_ AND
CORROSION FILM THICKNESS MEASUREMENTS
EURAEC-12B8 Nbb-lBB64
CHAPLYGIN EQUATION
NONHULUNOMIC COUPLING ACHIEVED BY MEANS OF
VISCOUS FRICTION FORCESI USING CHAPLYGIN SLEDGE
THEtlRFM A65-26089
CHEMICAL ANALYSIS
CUANTITATIVE CHEMICAL ANALYSISt USING GAS
CHROMATUGRAPHYv FUR ACYL COMPONENTS OF NEOPENTYL
POLYUL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-b33B N66-221T9
CHEMICAL COMPOSITION
HYDMUCARbON BOUNDARY LUBRICATION OF HARD STEELt
KELA|ING FRICTION AND WEAR TO HYDRUCARBON
SIRUCTURE AND OXYGEN CONCENTRATION
ASLE PAPER 64-LC-6 A65-18053
LUIJRICANT RADIATION RESISTANCE DEPENDENT ON
LUBRICANT CHEMICAL COMPOSITION AND INTENSITY AND
TYPE UF IONILING RADIATION
FT0-[|-65-325/I_2_4 N65-32852
I:FFECTS OF HIGH-POLYMER ADDITIVES AND CHEMICAL
COMPOSITION UF OILS UN P_IROLEUM VISCOSITY
N66-30213
CHEMICAL COMPOUND
FFFECTIVENESSt SAFETYt AND ECONOMICS OF CtIEMICAL
CI)_PUUNDS IN DESCAL]NG MEIAL AND NONMETALLIC
SURFACES
SD-22 N66-25289
CHEMICAL KINETICS
CIIFMICAL KINFTIC MI!CHANISMS IN OXIOATIUN RESISTANT
1-11
CHEMICAL MILLING SUBJECT INDEX
ADDITIVES TO LUBRICATING OILS NbB-llllO
HOT CORROSION MECHANICS OF NICKEL AND COBALT IN
HIGH TEMPERATURE SULFUR-OXYGEN ENVIRONMENT
AD-629598 N66-28679
CHEMICAL MILLING
CHEMICAL MILLING EFFECT ON SUSCEPTIBILITY OF HIGH
STRENGTH STEELS TO HYDROGEN EMBRITTLENENT AND
STRESS CORROSION CRACKING
NAEC-AML-241B N66-29945
CHEMICAL PROPERTY
CHEMICAL STABILITY OF SILVER GRAPHITEw MOLYBDENUM
DISULFIDE, ZINC OXIDE, BORON NITRIOE, MUSCOVITE
AND PHLOGOPITE MICA SOLID LUBRICANTS
A66-31675
CHEMICAL REACTION
DETERGENT ACTION OF OIL ADDITIVES, INVESTIGATING
SORPTION OF CHARGED PARTICLES ON CARBONACEOUS
PRODUCTS OF FUEL COMBUSTION AND OIL OXIDATInN
ASLE PAPER 6_-LO-9 AbS-IBOST
BOUNDARY LUBRICATION IN OIL SYSTEM DISCUSSED IN
TERMS OF FILM STRENGTH COVERING ADSORBED,
CMEMISORBED AND CHEMICAL REACTION FILM FORMATION
A65-23505
ANODIC DISSOLUTION OF N-TYPE GE STUDIED,
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
DISSOLUTION OF ZINC IN ALKALI
NASA-TT-F-2SZ N65-3296B
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 6S-LC-11 A66-12256
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-11 A66-2_993
CHEMISORPTiON
CHEMICAL ADSORPTION AND P-32 IMPURITIES
ASSOCIATED WITH TRICRESYL PHOSPHATE AS ANTIWEAR
ADDITIVE FOR STUDY OF BEARING SURFACE
ASLE PAPER 6_-LC-2 A6S-IB052
CHEMISTRY
CHEMISTRY AND TECHNOLOGY OF FUELS ANO LUBRICANTS -
U.S.S.R.
FTD-TT-65-706/I_2 N66-13TIB
CHLORIDE
CHEMICAL COOLANTS FOR MACHINING URANIUM IN
PRESENCE OF TRACE AMOUNTS OF CHLORIDE -
CORROSION PREVENTION
Y-16T5 N65-18429
CHLORINE COMPOUND
ORGANO-PHQSPHORUS AND ORGANO-CHLORINE COMPOUNDS
FOR USE AS OIL ADDITIVES TO REDUCE WEAR DUE TO
FRICTION N66-11OB4
HEXACHLORDCYCLOPENTADIENE USED AS ANTIWEAR
ADDITIVE TO LUBRICATING OILS
FTD-TT-65-795/I_2_4 N66-19772
EFFECTS OF ORGANIC ADDITIVES CONTAINING SULFUR,
CHLORINE, AND PHOSPHOROUS ON POLYSILOXANE
LUBRICANTS
FSTC-381-T65-553 N66-20010
CHROMATOGRAPHY
THIN FILM CHROMATOGRAPHY FOR QUALITATIVE ANALYSIS
OF ANTIOXIDANT ADDITIVES IN LUBRICATING OILS -
U.S.S.R. N66-13718
CHROMIUM
CR AND MN EFFECTS ON AGING MECHANISM AND
ANTICORROSION PROPERTIES OF AL- IN- NG ALLOYS
A66-12723
CHROMIUM ALLOY
IODINE-ANISOLE AND IODINE-ANISOLE-TURBINE OIL AS
1-12
BOUNDARY LUBRICANTS FOR CHROME STEEL, NOTING
FRICTION REDUCTION AND DECREASE IN WEAR
A65-15681
WEAR AND FRICTION BEHAVIOR OF MOLYBDENUM-TUNGSTEN-
CHROMIUM ALLOYS IN HIGH TEMPERATURE SODIUM
ENVIRONMENTS
ASLE PAPER 66-LC-25 A65-22789
STRESS CORROSION CRACKING EXPERIMENTS WITH
IRON-NICKEL-CHROMIUM ALLOYS
C00-1319-26 N65-343£9
STRESS CORROSION CRACKING IN CHROMIUM-NICKEL-IRON
ALLOYS WITH FOURTH ELEMENT ADDED
C00-1319-27 N66-17533
STRESS CORROSION CRACKING MECHANISM IN IRON-
NICKEL-CHROMIUM ALLOY SYSTEM
C00-1319-32 N66-25978
RADIOACTIVE TRACERS TO DETERMINE WEAK RESISTANCE
OF CHROMIUM-NICKEL-IRON ALLOY GRINDING BALLS
USED IN FABRICATING CEMENT
CNEA-IB7 N66-282_6
STRESS CORROSION CRACKING MICROTOPOLOGY STUDIES ON
THIN FILMS OF IRON-NICKEL-CHROMIUM BASE ALLOYS
EXPOSED TO BOILING MAGNESIUM CHLORIDE
CD0-1319-36 N66-31092
CHROMIUH COMPOUND
OPTIMUM CONDITIONS FOR SYNTHESIZING CHROMIUM
PHOSPHATE FOR USE AS ANTICORROSION PIGMENT
IN SEALERS
FTD-TT-65-55/l_2 N65-3D048
ADDITIVE FOR SULFUROUS FUELS WITH CHROMIUM
COMPOUND FOR PISTON CYLINDER WEAR RESISTANCE
FTD-TT-65-1126/I_4 N66-19SbO
CHROMIUM STEEL
POTENTIOOYNAMIC CURVES INDICATE THAT CHROMIUM
SIAINLESS STEEL CORROSION RESISTANCE MINIMUM
OCCURS AFTER TEMPERING NEAR SO00EGREES C
A65-26973
CORROSION RESISTANCE AND ANODIC BEHAVIOR OF
KHI8 N9 STEELS WITH VARIOUS NICKEL-MANGANESE-
CARBON-TITANIUM CONTENTS A66-lOqBT
SUPER CHROMIUM STEEL SURVEY_ INCLUDING
APPLICATIONS IN GAS TURBINES AND AEROSPACE
INDUSTRIES, PHYSICAL AND MECHANICAL PROPERTIES,
THERMAL STABILITY, CORROSION RESISTANCE, ETC
A66-19953
ALLOYING ELEMENTS EFFECT ON ANODIC CORROSION AND
PASS1VATION OF STAINLESS STEELS
Ab6-2083T
CHROMIUM STEEL STRENGTH AND CORROSION RESISTANCE
IMPROVEMENT BY MOLYBDENUM AND TUNGSTEN ADDITION
A66-22767
CORROSION RESISTANCE OF MOLYBDENUM-CHROMIUM STEEL
IN MERCURY FORCED CONVECTION CORROSION LOOP FOR
NUCLEAR AUXILIARY POWER SYSTEM COMPONENTS
NASA-OR-S4719 Nbb-|9515
TEMPERATURE EFFECT ON CHROMIUM-NICKEL STAINLESS
STEEL CORROSION IN PASSIVITY RANGES
FTD-TI-6S-I223/I&2G3_6 N66-27891
CIRCULAR PLATE
CHARACTERISTICS OF FLEXIBLE CIRCULAR PLATE,
CONSIOERING STRESS AND STRAIN IN FRICTION ZONE AT
CLAMPED SECTION A66-IIIBI
CLADDING
CORROSION OF MATERIALS FOR FUEL CLADDING IN
SUPERHEAT REACTOR SYSTEMS
GEAP-ATAO N65-3|TDT
CORROSION RESISTANCEe FATIGUE STRENGTH, AND
ENGINEERING PROCESSES IN MANUFACTURING OF CLAD
STAINLESS STEELS
JPRS-32087 N65-3J887
oSUBJECT INDEX COMPUTER PROGRAMMING
EXPLOSION CLADDING FOR BONDING SIMILAR AND
DISSIMILAR METALS WITHOUT INTERMEDIATE METAL OR
EXTERNALLY APPLIED HEAT A66-12317
DEFORMATION RESISTANCE OF HIGH STRENGTH AND
ANTICDRROSION STEEL ALLOY CLADS DURING HOT
FORMING N66-26253
STRESS CORROSION FAILURE IN STAINLESS STEEL AND
ZIRCALOY 4 FUEL ELEMENT CLADDING
WCAP-3269-50 N66-30579
CLEANING
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TRI6-1122 N65-14411
CORROSION INHIBITORS AND CLEANING TECHNIQUES FOR
CONTAINERS AND TANKS
FSTC-3B1-TBS-bT3 NbB-22686
CLEAVAGE
LAMELLAR SOLID LUBRICATION - CLEAVAGE, STRESS
RELAXATION, AND SHEAR STRENGTH OF GRAPHITE
A_MI--TR-65--5 N65-26072
CLOSED LOOP SYSTEM
FORCED CIRCULATION, HAYNES ALLOY 25, MERCURY
LOOP TO STUDY CORROSION PRODUCT SEPARATION
NASA-CR-241 N65-21394
CLOSED LOOP SYSTEM FOR DYNAMIC CORROSION TESTS AT
HIGH TEMPERATURE IN PRESSURIZED WATER REACTOR
EUR-IT4_.F N65-32146
FORCED FLOW CORROSION-LOOP EXPERIMENTS AND
CORROSION-LOOP MATERIAL STUDIES IN SNAP-8
CORROSION PROGRAM
NASA-CR-Tb382 N66-309TI
COATING
[FFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TRIE-II22 N65-14411
LEAD METALLURGY - ARCHITECTURAL AND WROUGHT LEAD
APPLICATIONS, CABLE SHEATHING, SDLDERSw JOINING,
LEAD COATED STEELy BATTERY APPLICATIONS,
CORROSION CONTROL, AND FUNDAMENTAL RESEARCH
N65-2326_
THERMAL AFTERTREATMENT AND FLAME SPRAYING
CHARACTERISTICS OF PDLYAMIDE COATINGS
FTD-TT-64-I324/lg2 N65-28276
wEAR RESISTANCE TESTING ON PINS COATED WITH
REFRACTORY METALS BY PLASMA-ARC PROCESS -
CER_ETS
SA-TRIB-IODB N66-11528
WEAR CHARACTERISTICS OF ELECTROPLATED METAL
COATING COMBINATIONS FOR USE IN ROTARY SWITCHES
SC-DR-65-269 N66-22066
COBALT
HOT CORROSION MECHANICS OF NICKEL AND COBALT IN
HIGH TEMPERATURE SULFUR-OXYGEN ENVIRONMENT
A0-629598 N66-28679
COBALT CORROSION IN HIGH TEMPERATURE SULFUR-OXYGEN
ENVIRONMENT N66-28682
COBALT ALLOY"
EFFECTS OF SUBSTITUTING COBALT FOR NICKEL ON ACID
CORROSION RESISTANCE OF STAINLESS STEEL
BM-RI-6S91 N65-16636
COMPATIBILITY OF NICKEL, IRONt AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3790 N65-25517
HOT CORROSION BEHAVIOR OF NICKEL AND COBALT ALLOYS
EXPOSED TO SULFATE INDUCED OXIDATION
N66-ZBb83
COLD TRAP
DIFFERENCES IN CORROSION AND MASS TRANSFER RATES
IN CORROSION LOOPS FOR SNAP-8 SYSTEM AND
EFFECTIVENESS OF COLD TRAPPING IN REDUCING
HYDROGEN CONCENTRATION
NASA-CR-67272 N66-22205
COLD WEATHER
CHARACTERISTICS OF SOVIET AND OTHER LUBRICATING
OILS FOR USE IN WINTER WEATHER TO START ANO
MAINTAIN INTERNAL COMBUSTION MACHINES
N66-1107T
COLD WORKING
AUSTENITIC STAINLESS STEEL COLD WORKING EFFECTS DN
STRESS CORROSION CRACKING IN HIGH TEMPERATURE
SODIUM AND MAGNESIUM CLORIOE SOLUTIONS
A65-23936
COLD WELDING OF METAL CONTACTING SURFACES OF
SYSTEM FOR NUCLEAR AUXILIARY POWER-19 EJECTION
MECHANISMS AND MINIMIZATION WITH LUBRICANT
APPLICATION
MND-3169-66 N65-25522
COMBUSTION PHYSICS
COMBUSTION AND DETONATION PHYSICS FOR MIXTURES
n_ IURRICATING OILS AND OXYGEN
FTO-TT-6S-1IO6/I_2C4 N_& L8553
COMPONENT RELIABILITY
FACTORS AFFECTING PERFORMANCE AND RELIABILITY OF
THIN FILM CAPACITORS NOTING CORROSION EFFECT AT
POINTS OF INTERMETALLIC MOUNTINGS
A65-23538
RELIABILITY TESTING PROGRAM FOR ESTIMATING
CYCLICAL LIFE FOR EQUIPMENT EXPERIENCING ONLY
WEAROUT FAILURE A65-26059
EFFECT OF AGE AND WEAR ON RELIABILITY OF MEASURING
DEVICE N65-24158
COMPOSITE MATERIAL
COMPOSITE CASTING AS METALLURGICAL BONDING
TECHNIQUE! NOTING APPLICATION TO WEIGHT REDUCILON
AND INCREASE OF CORROSION RESISTANCE
A66-25TT9
COMPRESSION TESTING
STRESS CORROSION TESTING BY AXIAL COMPRESSION OF
SELF-STRESSEO TITANIUM ALLOY SHEET SPECIMEN
A65-14622
FRICTION COEFFICIENT AT ELEVATED TEMPERATURES
DETERMINED BY PLANE-STRAIN COMPRESSION TEST OF
SEVERAL LUBRICANTS A65-18796
SLIDING FRICTION AND COMPRESSION TESTING OF RIGID
POLYURETHANE FOAMS A6b-25303
MOLYBDENUM OISULEIDE SOLID LUBRICANT PROPERTIES -
COMPRESSION, TENSION, TORSION, COHESION_
ADHESION, AND SLIDING FRICTION MEASUREMENTS
R5-460 N66-16469
COMPRESSOR
SLIDING FRICTION JOURNAL BEARING FOR
IURBOCOMPRESSOR AND OTHER HIGH SPEED MACHINES
FTD-TT-65-51T/IE286 N66-ZO873
BRAYTON CYCLE TURBOCOMPRESSOR DESIGN WITH SELF-
ACTING GAS BEARINGS
NYO-3Z3T-I N66-20430
COMPUTER METHOD
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUID_ DISCUSSING FILM THICKNESS
ASLE PAPER 64-LC-22 A65-31716
SERVICE LIFE OF ANTIFRICTION BEARINGS REPRESENTED
BY WEIBULL DISTRIBUTION LAW, WITH COMPUTER METHOD
FOR PARAMETERS ANO DENSITY FUNCTION
A66-16486
COMPUTER PROGRAMMING
PLASTIC ORIFICE FOR FLOW CONTROL DEVICE IN GAS
LUBRICATED BEARINGS - COMPUTER PROGRAMMING
NASA-CR-64587 N65-31884
!-!_
bCONDENSATION SUBJECT INDEX
CONDENSATION
ALKYLPHENOL ADDITIVES OF FORMALDEHYDE CONDENSATION
FOR USE IN LUBRICATING MOTOR OILS
NbB-IIQTg
POTASSIUM CORROSION TEST LOOP FOR EVALUATING
REFRACTORY ALLOYS IN BOILING AND CONDENSING
POTASSIUM ENVIRONMENTS SIMULATING SPACE ELECTRIC
POWER SYSTEMS
NASA-CR-56735 N66-[2126
CONDUCTING MEDIUM
PRESSURE DISTRIBUTION OF VISCOUS ELECTRICALLY
CONDUCTING FLUID IN LUBRICATING LAYER OF
CYLINDRICAL BEARING A66-2_625
CONFERENCE
CONFERENCE ON LUBRICATION AND HEAR AT UNIVERSITY
OF HOUSTON IN JUNE 1963 A65-23501
THIRD LUBRICATION AND WEAR CONVENTION OF
INSTITUTION OF MECHANICAL ENGINEERS AT LONUUN
IN MAY 1965 A65-2656B
SYMPOSIUM ON ELASTOHYDROOYNAMIC LUBRICATION
SPONSORED BY INSTITUTION OF MECHANICAL
ENGINEERS AT LEEDS_ ENGLAND IN SEPTEMBER 1965
A65-32761
STRESS CORROSION, DELAYED FAILURES, FATIGUE
CORROSION AND RELATION BETWEEN THESE PHENOMENA -
COMMISSARIAT ON ATOMIC ENERGY, METALLURGICAL
COLLOQUIUM, CAOARACHEt RHONEv FRANCE_ JUNE
1966 A66-33640
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
OESIGN FOR ORBITAL MANNEO SPACE LABORATORY DOOR
ACTUATOR
A0-623336 N66-1T_40
CONTACT
DETERMINATION OF FRICTION IN SLIDE GUIDES_
ANTIFRICTION PROPERTIES OF MATERIALS USED FOR
STRAP GUIDESt AND FRICTION COEFFICIENT DEPENDING
ON DURATION OF CONTACT AND SLIDING SPEED
FTD-TT-6_-IIT91I&2 N65-2BS06
CONTACT POTENTIAL
VOLTAGE AND DENSITY OF CONTACT-CORROSION CURRENT
ARISING AT CONTACT SURFACE OF DIFFERENT METALS
A65-36016
CONTACT RESISTANCE
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOAOSt SPEEDS AND LUBRICANTS
ASLE PREPRINT 65AM 6A2 A65-24258
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADS, SPEEDS AND LUBRICANTS
ASLE PREPRINT 65 AM 6AZ A66-Z5367
CONTAINER
GAS SPARGE CORROSION PROTECTION FOR HYDROFLUORIC
SALT CONTAINER
BMI-X-329 N66-IB226
CORROSION RESISTANT CONTAINER FOR RARE EARTH-RARE
EARTH HALIDE SOLUTION
ORNL-P-BI6 N66-23233
CONTAINMENT
CORROSIVE ATTACK MECHANISMS OF LIQUID CESIUM ON
CONTAINMENT METALS AND TEMPERATURE GRADIENT MASS
TRANSFER COMPARISON
MSAR-65-111 N66-13775
CONTROL DEVICE
PLASTIC ORIFICE FOR FLOW CONTROL DEVICE IN GAS
LUBRICATED BEARINGS - COMPUTER PROGRAMMING
NASA-CR-6658T N65-31BB4
CONTROL SURFACE
ROLLING FRICTION STUDIES OF INTERMETALLIC AND
ZIRCONIUM OXIDE FOR CONTROL SURFACE BEARINGS FOR
SPACE REENTRY VEHICLE
ASLE PAPER 66AM 5D6 A66-30413
CONVECTIVE HEAT TRANSFER
SURFACE TEMPERATURES OF FRICTIONAL CONTACTS
CONSIDERING TWO ROLLING/SLIDING CONIACTSp HEAT
SOURCE MOVING OVER SURFACE AT VARIOUS SPEEDS AND
REPEATED CONTACT A65-25462
COOLANT
CHEMICAL COOLANTS FOR MACHINING URANIUM IN
PRESENCE OF TRACE AMOUNTS OF CHLORIDE -
CORROSION PREVENTION
Y-1475 NbS-IB429
S NAP-8 REACTOR MATERIALS DEVELOPMENT PROGRAM -
LUBRICANT, COOLANT, CORROSION LOOP, AND
STRUCTURAL MATERIALS EVALUATION
NASA-CR-56718 N66-I5186
COOLING SYSTEM
LUBRICATION OF BALL BEARINGS IN HIGH SPEED
APPLICATION NOTING OIL TYPES, GREASE SHEAR AND OIL
CHURNING A65-33125
FIELD TEST OF TRANSPORT VEHICLE COOLING SYSTEM
CORROSION INHIBITOR
CCL-I90 N66-19666
COPPER ALLOY
GRAPHITE CONTENT EFFECT ON ANTIFRICTION PROPERTIES
UF GRAPHITIZED NICKEL-BASED COPPER AND IRON
ALLOYS A66-I0745
CORRELATION FUNCTION
CORRELATION EQUATION ESTIMATING PITTING FATIGUE
LIFE OF BEARINGS FROM MINIMAL ROLLING CONTACT RIG
DATA
ASME PAPER 6S-WA/CF-5 A66-15624
CORROSION PREVENTION
CORROSION PROTECTION FOR REACTOR ROTATING
ASSEMBLIES COVERING REQUIREMENTS, COATING TESTS
AND MATERIALS A65-1616B
TEXTBOOK ON CHARACTERISTICS OF PRINCIPAL METALLIC
AND NONMETALLIC MATERIALS USED IN AIRCRAFT
STRUCTURES A65-IEgOB
CADMIUM-TITANIUM CORROSION RESISTANT PLATING
PROCESS FOR PROTECTING HIGH STRENGTH STEELS
A65-18784
RESIN BONDED SOLID FILM LUBRICANT EFFECTIVENESS
AND CORROSION PROTECTION STUDY RESTRICTED TO STEEL
SURFACES A65-20033
CORROSION PREVENTION COATING BY ELECTROCHEMICAL
OXIDATION / ELOXAL/ METHOD FOR ALUMINUM AIRCRAFT
SURFACES AbS-2Ob92
COMPONENT DESIGN FOR CORROSION RESISTANCE
CONSIDERING CONFIGURATIONt LOCATION, PROCESSING,
FABRICATION AND ASSEMBLY A65-21666
CORROSION MECHANISMS WITH EMPHASIS ON PREVENTION,
DESTRUCTIVE CATASTROPHIC CORROSION AND INDUSTRIAL
PROBLEMS A65-22ZOB
FACTORS AFFECTING PERFORMANCE AND RELIABILITY OF
THIN FILM CAPACITORS NOTING CORROSION EFFECT AT
POINTS OF INTERMETALLIC MOUNTINGS
A65-2353B
ELIMINATION OF FUEL CONTAMINATION AND CORROSION
OF FUEL TANKS IN AIRCRAFT USING JET TURBINE FUEL
A65-25497
DESIGN AND MANUFACTURING TECHNIQUES TO PREVENT
STRESS CORROSION RESULTING FROM MATERIAL
SUSCEPTIBILITY, SUSTAINED TENSILE SURFACE STRESS
AND MILD CORROSIVE ENVIRONMENT
ASME PAPER 65-MD-_5 A65-2863T
IHROAT EROSION RATES OF CARBON CHOKES IN ROCKET
MOTOR NOZZLE PREDICTED, USING MATHEMATICAL
APPROACH COMBINED WITH EXPERIMENTAL RESULT
AIAA PAPER 65-351 A65-30199
AIRCRAFT CORROSION AND PROTECTIVE PAINTS, FINISHES
AND ANTICORROSION PROCESSES A65-313T2
CORROSION RESISTANCE OF BERYLLIUM AND CORROSION
PREVENTION VIA DIFFERENT COATINGS
1-14,
* SUBJECT INDEX CORROSION PREVENTION
A65-32_D2
VOLTAGE AND DENSITY OF CONTACT-CORROSION CURRENT
ARISING AT CONTACT SURFACE OF DIFFERENT METALS
A65-36016
CORROSION COSTSv PREVENTION, TESTING METHODS,
RESISTANT PLASTICS, AND PROTECTION OF REINFORCED
CONCRETE AND STEEL
FTD-TT-64-730/Ig283_4 NB5-I6293
IGNITION INHIBITORS, SCREENING METHODS OF
CORROSION INHIBITOR SYSTEMS, AND FLASH AND FIRE
POINTS OF WATER GLYCOL HYRAULIC FLUIDS
BMR-4 N65-16765
VOLATILE CORROSION INHIBITORS FOR FERROUS METAL
SURFACES - NITRITE SALTS OF VARIOUS AMINES
N65-17022
CATHODIC PROTECTION SYSTEM FOR SHIP HULL -
CORROSION PREVENTION
REPT.-64-2 N65-17412
POLYMERS IN ANTICORROSIVE TECHNOLOGY
FTD-MT-63-54 N65-18284
CHEMICAL COOLANTS FOR MACHINING URANIUM IN
PRESENCE OF TRACE AMOUNTS OF CHLORIDE -
CORROSION PREVENTION
Y-1475 NBS-18429
CORROSION INHIBITORS AND METALLIC SALTS EVALUATION
FOR PREVENTION OR RETARDATION OF GALVANIC
CORROSION OF MAGNESIUM STEEL ASSEMBLIES
CCL-175 N65-18674
CORROSION PROTECTION OF HIGH STRENGTH STEELS
Nb5-19234
VOLATILE CORROSION INHIBITORS FOR IMPROVING
PRESERVATIVE CHARACTERISTICS OF STANDARD
OPERATING OILS
RIA-64-3577 H_-2!!77
CORROSION CONTROL IN AIRCRAFT STRUCTURES, WEAPON
SYSTtMS, AND GROUND SUPPORT EQUIPMENT
P-3080 N65-22212
ANTIOXIDATIONw ANTICORROSIONt AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-64-1087/I N65-224_0
CORROSION AND OXIDATION INHIBITING SYSTEM
STABILITY IN BRAKE FLUIDS AFTER EXTENDED STORAGE
CCL-I76 N65-22484
LEAD METALLURGY - ARCHITECTURAL AND WROUGHT LEAD
APPLICATIONS, CABLE SHEATHING, SOLDERS, JOINING,
LEAD COATED STEEL, BATTERY APPLICATIONS_
CORROSION CONTROL_ AND FUNDAMENTAL RESEARCH
N65-23266
ZINC USED AS PROTECTIVE COATING FOR STEEL ALLOY
IN STRESS CORROSION CONTROL
RIA-65-152 N65-24215
STATIC TESTING FOR CHEMICALS EFFECTIVE FOR
INHIBITING ALUMINUM AND STEEL CORROSION
6NWL-29 N65-25472
MATERIALS FOR TIME MEASUREMENT INSTRUMENT PARTS
MANUFACTURE - GLASS, COATINGS, LUBRICATION, AND
CORROSION PROTECTION N65-26724
CORROSION INHIBITORS IMPROVEMENT IN METALS FROM
ATTACK BY WATER BASED, FIRE RESISTANT, HYDRAULIC
FLUID
BMR-5 N65-27926
THERMAL AFTERTREATMENT AND FLAME SPRAYING
CHARACTERISTICS OF POLYAMIDE COATINGS
FTD-TT-64-132411_2 N65-2827b
INFLUENCE OF THERMAL AFTERTREATMENT ON PROPERTIES
OF POLYAMIDE COATING IN CORROSION PREVENTION
N65-28277
1-15
UPTIMUM CONDITIONS FOR SYNTHESIZING CHROMIUM
PHOSPHATE FOR USE AS ANTICORROSION PIGMENT
IN SEALERS
FTD-TT-65-55/I_2 N65-30048
HELICOPTER CORROSION PROBLEMS DISCUSSING CAUSES,
EXPOSED SURFACES, PREVENTION AND TREATMENT
A66-12300
PREVENTION OF METALLIC EDGE CORROSION OF NAVAL
AIRCRAFT, EVALUATING SURFACE TREATMENTSe PRIMERS,
EPOXY ENAMELS, ETC A66-12318
EFFECT OF CORROSIVE ENVIRONMENTS ON VARIOUS METALS
AMD ANTICORROSION TECHNIQUES TO PROTECT METAL
SURFACES A66-13374
CORRUSION OCCURRENCE AND CONTROLt NOTING PRONE
AREAS, DETECTION AND REMOVAL A66-23014
WEAR LIFE AND CORROSION PROTECTION OF SOLID FILM
LUBRICANTS IMPROVED THROUGH SUBSTITUTING OTHER
LUBRICATIVE PIGMENTS FOR GRAPHITE
ASLE PAPER 66AM IC3 A66-30405
PREVENTION OF WATER VAPOR CORROSION OF URANIUM
BY OXYGEN AND PROTECTIVE COATINGS
AWR_-U-_Zio5 N66-13178
ION PLATING OF ALUMINUM THIN FILMS ON URANIUM FOR
CORROSION PREVENTION - PROTECTIVE COATINGS
SC-DR-65-519 N66-13189
TRANSPARENT PLASTIC PACKAGING FILMS FOR
PREVENTION OF CORROSION FROM WATER VAPOR
LEAKAGE
RIA-65-1588 N66-14309
CORROSION PROTECTION OF REACTOR PARTS BY ION
PLATED COATING OF ALUMINUM
SC-0R-65-530 N66-15554
GAS SPARGE CORROSION PROTECTION FOR HYDROFLUORIC
SALT CONTAINER
BMI-X-329 "N66-!B22_
IRON AND STEEL CORROSION PREVENTION BY PROTECTIVE
COATINGS AND CATHODIC PROTECTION
AD-625900 N66-I8493
FIELO TEST OF TRANSPORT VEHICLE COOLING SYSTEM
CORROSION INHIBITOR
CCL-190 N66-19666
TEST METHOD FOR STORAGE DEGRADATION OF VOLATILE
CORROSION PREVENTING PAPER
RIA-65-3105 N66-21317
RINSE SOLUTION CONTAINING ORGANIC ACIDS FOR
IMPROVED SALT SPRAY RESISTANCE OF PHOSPHATE
COATINGS FOR METAL SURFACES
RIA-66-67 N66-21619
CORROSION INHIBITORS AND CLEANING TECHNIQUES FOR
CONTAINERS AND TANKS
FSTC-381-T65-673 N66-22686
INFORMATION SERVICES RELATING TO PREVENTION OR
LIMITATION OF ENVIRONMENT ASSOCIATED DEGRADATION
OF MATERIAL AND EQUIPMENT
NASA-CR-T16BO N66-23825
RUST-REMOVING CORROSION PREVENTATIVE TO ABSORB
RUST FROM STORED STEEL AND IRON SURFACES AND
PREVENT DETERIORATION
IITRI-C6032-1T N66-24781
EVALUATION OF FUNGUS-PROOF_ TACK-FREE,
NONCORROSIVE, AND WEATHER-RESISTANT
PRESSURE-SENSITIVE PLASTIC OR PAPER TAPES
RIA-66-T74 N66-27871
AMMONIA USED TO SUPPRESS OXYGEN PRODUCTION AND
CORROSION IN BOILING WATER REACTOR
AECL-2562 N66-28337
METAL CORROSION PREVENTION METHODS FOR CENTAUR
LAUNCH VEHICLE LIQUID PROPELLANT TANKS
NASA-CR-72000 N66-29292
CORROSIONRESISTANCE
RADIATION RESISTANCE OF AQUEOUS SODIUM NITRITE
USED TO INHIBIT STEEL CORROSION
UJV-1653/65 N66-31065
CORROSION RESISTANCE
AL- ZN- MG ALLOYS SENSITIVITY AND RESISTANCE TO
WELDING AND STRESS CORROSION CRACKING
A65-16238
HIGH STRESS CORROSION RESISTANCE OF 7075- T73
ALUMINUM ALLOYS VERIFIED BY SOLUTION POTENTIAL AND
ELECTRIC CONDUCTIVITY MEASUREMENTS
A65-222L5
STRESS CORROSION THEORY USED IN MODEL FOR
PREDICTING EFFECT OF CATION AND ANION IN SOLUTION
ON SUSCEPTIBILITY TO STRESS CORROSION CRACKING
A65-22351
CARBON STEEL CORROSION RESISTANCE IN WATER
INCREASED BY ZIRCONIUM ADDITION AFFECTING BOTH
ANODIC AND CATHODIC PROCESSES A65-23640
MACHINING AND MACHINABILITY IMPROVEMENTS OF
STAINLESS STEEL ALLOYS PRESENTING COSTt
AVAILABILITYt LUBRICATION AND CORROSION RESISTANCE
DATA A65-2695I
POTENTIDDYNAMIC CURVES INDICATE THAT CHROMIUM
STAINLESS STEEL CORROSION RESISTANCE MINIMUM
OCCURS AFTER TEMPERING NEAR 500 DEGREES C
A65-E6973
CHROMIUM AND ALUMINUM SURFACE DIFFUSION INTO LOW-
CARBON UNALLOYED STEELS FOR IMPROVING CORROSION
AND SCALE RESISTANCE A65-27545
ALUMINUM ALLOYS WITH IMPROVED CORROSION AND
ABRASION RESISTANCE BY NEW PRODUCTION AND
FABRICATION TECHNIQUES A65-30667
ELECTROCHEMICAL AND METALLOGRAPHIC FEATURES
ASSOCIATED WITH CORROSION RESISTANCE OF NICKEL-
CHROMIUM PROTECTIVE COATINGS. NOTING CATHODE
POLARIZATION A65-32167
EFFECT OF TITANIUM ADDITIONS ON RESISTANCE OF
FERRITIC AUSTENITIC STEELS TO INTERCRYSTALLINE
CORROSION AFTER QUENCHING A65-32966
TITANIUM/CARBON RATIO AS DETERMINING FACTOR IN
SUSCEPTIBILITY TO INTERCRYSTALLINE CORROSION IN
STAINLESS STEELS A65-32965
DESIGN AND MAINTENANCE OF AIR TRANSPORT LANDING
GEAR NOTING WEIGHT FACTOR, JOINTS1 BUSHINGS ANO
CORROSION RESISTANCE
SAE PAPER 650842 A65-36839
PATTERN-CONFORMING CRACKING OF OXIDE FILM ON
ALUMINUM DURING HIGH TEMPERATURE OXIDATION MAY
BE CAUSE OF DECREASE IN CORROSION RESISTANCE
A65-3685T
HIGH ALLOY STEEL CASTINGS_ DISCUSSING PHYSICAL AND
MECHANICAL PROPERTIES OF CORROSION- AND HEAT-
RESISTANT 8 PERCENT NICKEL AND/OR CHROMIUM
A65-36961
MECHANISM BY WHICH PALLADIUM ADDITIONS INCREASE
TITANIUM CORROSION-RESISTANCE STUOIEDI USING
RAOIOCHEMISTRY A65-36980
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE MODE, FRACTURE TDUGHNESSt
FATIGUE PRDPERTIESv MACHINING AND FORMING METHODS
A65-35056
AIRCRAFT CORROSION FAILURES AND SOLUTIONS
DISCUSSING HYDRAULIC LINES, ANGLE OF ATTACK
INDICATORy HOT AIR DUCTINGt CONTROL CABLE AND
BELLOWS A65-35750
ALUMINUM ADDITIONS EFFECT ON TITANIUM CORROSION
RESISTANCE AND ELECTROCHEMICAL CHARACTERISTICS
WHEN IMMERSED IN SULFURIC ACIO SOLUTIONS
A65-36016
BOOK ON METAL OXIDATION COVERING STRUCTURAL
1-16
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SUBJECT INDEX
DEFECTSv TRANSPORT PROCESS. PHASE BOUNOARIES_
OIFFUS IONv ETC A65-36334
LOW CORROSION RESISTANCE OF IRON-ALUMINUM ALLOYS
IN FLUORINE ATMOSPHERE AT HIGH TEMPERATURE
N65-13415
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TR 16-1122 N65-14611
EFFECTS OF SUBSTITUTING COBALT FOR NICKEL ON ACID
CORROSION RESISTANCE OF STAINLESS STEEL
EM-RI-6591 N65-16634
CORROSION RESISTANCE AND WELDABILITY OF AUSTENITIC
HEAT-RESISTING STEELS FOR STEAM POWER GENERATORS
N65-1673b
CORROSION RESISTANCE AND PLASTICITY OF STAINLESS
SIEELS WITH ADDITIONS OF RARE EARTH METALS AND
OXIDES N65-1BT37
NIOBIUM BASE ALLOY FOR USE AS CLADDING OR
STRUCTURAL MATERIAL RESISTANT TO CORROSION BY
SUPERHEATED STEAM
BMI-ITO0 N65-19664
HASTELLOY F AND OTHER CORROSION RESISTANT
STRUCTURAL MATERIALS FOR CENTRIFUGE IN REACTOR
FUEL RECOVERY PLANT
ORNL-3TBT NbS1207OB
HIGH TEMPERATURE TESTING FOR MECHANICAL PROPERTIFS
AND CORROSION RESISTANCE OF NICKEL BASE AND
CHROMIUM-NICKEL STEEL ALLOYS IN LIQUID SODIUM
FTD -TT-66- 706/162 N65-21108
CORROSION RESISTANT AND EMBRITTLEMENT
CHARACTERISTICS OF TITANIUM-CADMIUM PLATING
A600 N65-22093
IMMERSION AND IMPINGEMENT ELECTROPOLISHING METHODS
FOR INCREASING CORROSION RESISTANCE OF STAINLESS
STEELS AND NICKEL ALLOYS USED IN PROPELLANT
DUCTS
NASA-CR-57866 N65-22661
CORROSION RESISTANCE OF CHROME-NICKEL STEEL AND
NICKEL BASE ALLOYS IN LIQUID SODIUM
FTD-TT-66-121011 N65-22886
TITAN II MISSILE GUIDANCE COMPONENTS - INERTIAL
MEASUREMENT UNIT HEAT EXCHANGER_ AND MISSILE
GUIDANCE COMPUTER CORROSION RESISTANCE TESTING
IN OPERATIONAL READINESS ENVIRONMENT
EP64-261 N65-26112
CORROSION RESISTANCE METALS AND COATINGS FOR
PROTECT ING CHEMICAL EQUIPMENT N65-26208
CORROSION RESISTANCE OF BLACK OXIDE COATINGS ON
MILD AND CORROSION RESISTANT STEELS
RIA-66-3580 N65-30014
IMPEDANCE MEASUREMENT OF METAL OXIDATION FOR
STUDY OF CORROSION RESISTANCE IN AQUEOUS
SOLUTIONS
EURAEC-I129. PT. 2 N65-32319
WEAR RESISTANCE OF SLEEVE BEARINGS MADE FROM
PDLYNERPOLYFORNALDEHYDE /PFA/
FTD-TT-65-329/I&266 N65-33005
INCREASED URANIUM AND URANIUM ALLOY CORROSION
RESISTANCE IN WATER AND STEAM N65-33653
CORROSION RESISTANCE_ FATIGUE STRENGTHw AND
ENGINEERING PROCESSES IN MANUFACTURING OF CLAD
STAINLESS STEELS
JPRS-32087 N65-33887
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM BASE
ALLOYS TO REFLUXING POTASSIUM
NASA-TM-X-52136 N65-34252
CORROSION RESISTANCE OF CONSOLIDATED ZIRCALOY 2
POWDER CONTAINING OXYGEN AND NITROGEN
KAPL-3ObO N65-36540
• SUBJECT INDEX CORROSION RESISTANCE CONT
• SYSTEM FOR NUCLEAR AUXILIARY POWER- 2 /SNAP-21
POWER CONVERSION SYSTEM - SELECTION OF MATERIALS
WITH MINIMUM FORMATION OF CORROSION PRODUCTS
_RW-ER-56_3 N65-36569
ANODIC PASSIVATION OF STAINLESS STEEL BY
ELECTROCHEMICAL OXIDATION OF METAL SURFACE -
CORROSION RESISTANCE
RIA-bS-II90 N65-36739
CORROSION RESISTANCE AND ANODIC BEHAVIOR OF
KH18 N9 STEELS WITH VARIOUS NICKEL-MANGANESE-
CARBON-TITANIUM CONTENTS A66-10987
HEAT TREATMENT CYCLE EFFECT ON MECHANICAL
PROPERTIES OF CORROSION RESISTANT PRECIPITATION
HARDENED STEEL AM 355 IN TERMS OF METALLOGRAPHIC
STRUCTURE A66-1130_
NUCERITEt CERAMIC-METAL COMPOSITE WITH HIGH
MECHANICAL STRENGTH AND ABRASION RESISTANCE NOTING
CRYSTAL STRUCTURE, APPLICATIONI PROPERTIES, ETC
A66-11742
EXPLOSION CLADDING FUR BONDING SIMILAR AND
DISSIMILAR METALS WITHOUT INTERMEDIATE METAL OR
EXTERNALLY APPLIED HEAT AA_ 1231T
HEAT PIPE CHARACTERISTICS COVERING PERFORMANCE
ANALYSIS AND EXPERIMENTAL RESULTS SUCH AS HEAT
TRANSFER RATE, LIFE TESTS, WORKING LIQUID
SELECTION, ETC A66-15566
MEASUREMENT OF SURFACE EMITTANCE OF SURFACE
COATINGS FOR SELECTED METALSI PROVIDING LOW-
THERMAL EMITTANCE CHARACTERISTICS IN IR SPECTRUM
FOR THERMAL AND CORROSION CONTROL
AIAA PAPER 66-18 A66-15869
REFRACTORY ALLOY CORROSION, DISCUSSING COLUNBIUM
AND TANTALUM BASE TUBING ALLOY RESISTANCE TO
REFLUXING POTASSIUM BETWEEN IBO0 AND 2600 DEGREES
F A66-16OTI
CORROSION RESISTANCE OF TITANIUM AND ITS ALLOYS IN
SOLUTIONS OF ACETIC AND NITRIC ACIDS AS AFFECTED
BY ALUMINUM ADDITIONS A66-166OB
ACCELERATED COOLING OF FERRITIC-MARTENSITIC STEEL
AND FERRITIC STEEL AFTER SINTERING, COMBINED WITH
ADDITIONAL HEAT TREATMENT, INCREASES STRENGTH AND
CORROSION RESISTANCE A66-16690
FRACTURE TOUGHNESS AND STRESS CORROSION RESISTANCE
OF SEVERAL HEATS OF MARAGING STEEL COMPARED WITH
RESULTS FOR LOW-ALLOY AND HOT-WORK DIE STEEL
A66-16801
AIRCRAFT FUEL TANK COATING CORROSION RESISTANCE_
DISCUSSING POLYURETHANE AND EPOXY MATERIAL
CHARACTERISTICS AND APPLICATION
A66-17691
SPARK IGNITER THAT SUCCESSFULLY OPERATES AT 50 TO
120 PSIG CHAMBER PRESSURE AND 2300 TO 3000 DEGREES
K WITHOUT OBSERVABLE THERMAL SHOCK OR ELECTRODE
EROSION A66-I8838
SUPER CHROMIUM STEEL SURVEY, INCLUDING
APPLICATIONS IN GAS TURBINES AND AEROSPACE
INDUSTRIES, PHYSICAL AND MECHANICAL PROPERTIES,
THERMAL STABILITY, CORROSION RESISTANCEv ETC
A66-19953
DEVICE FOR TAKING LONG TIME CORROSION FATIGUE
CURVES ON SMALL CROSS SECTION SPECIMENS AT HIGH
TEMPERATURES AND PRESSURES A66-20633
ALLOYING ELEMENTS EFFECT ON ANODIC CORROSION ANO
PASSIVATION OF STAINLESS STEELS
A66-ZO83T
CORROSION RESISTANCE AND ELECTROCHEMICAL
PROPERTIES OF ALLOYS OF NIOBIUM-TITANIUM SYSTEM
A66m20838
CORROSION RESISTANCE_ ELECTROCHEMICAL AND
MECHANICAL PROPERTIES OF ALLOYS OF TITANIUM-
NIOBIUM SYSTEM A66-20839
CORROSION RESISTANCE OF YTTRIUM IS HIGHER AT
HIGHER P H BECAUSE OF SLOWER ANODIC PROCESS
A66-2176T
CORROSION OF RHENIUM IN VARIOUS ACIDS AND
HYDROXIDES IS ELECTROCHEMICAL IN NATURE AND
DETERMINED BY KINETICS OF ANODIC AND CATHODIC
PROCESSES INVOLVED A66-217_B
CHROMIUM STEEL STRENGTH AND CORROSION RESISTANCE
IMPROVEMENT BY MOLYBDENUM AND TUNGSTEN ADDITION
Ab6-2276T
HEAT TREATMENT EFFECT ON STRUCTURE, HARDNESS,
MICROHARONESS AND CORROSION RESISTANCE OF VII
TITANIUM AND OT6 TITANIUM MANGANESE-ALUMINUM
ALLOY SHEETS A66-26900
SHOT PEENING FOR RESISTANCE TO STRESS CORROSION
CRACKING OF HIGH STRENGTH STEEL AND ALUMINUM
ALLOYS AND TO IMPROVE FATIGUE LIFE OF LANDING
GEARS_ WING SPARSI JET ENGINE COMPONENTS AND OTHER
STRUCTURAL PARTS A66-257T1
COMPOSITE CASTING AS METALLURGICAL BONDING
IECHNIQUEt NOTING APPLICATION TO WEIGHT REDUCTION
AND INCREASE OF CORROSION RESISTANCE
A_-25TT9
CORROSION OF MAGNESIUM IN HATER
A66-29726
CORROSION RESISTANCE OF IRON--BASEL NICKEL-BASEL
AND COBALT-BASE SUPERALLOYS TO LITHIUM FLUORIDE
AT CYCLIC ELEVATED TEMPERATURES
NASA-CR-56TBI N66-10628
CHLORIDEBENZYL QUINOLINE TO INCREASE CORROSION
RESISTANCE OF IRON AND STEEL IN ACIDS
FTD-TT-65-TTO/186 N66-1OT8T
ORGANIC METALLIC SALTS AS OXIDATION CATALYSTS IN
LUBRICATING OILS - CORROSION RESISTANT ADDITIVES
N66-11108
EFFECT OF LUBRICATING MATERIALS AND ADDITIVES ON
PITTING FORMATION N66-11116
TESTING LUBRICATING OILS WITH ANTICORROSIVE
ADDITIVES ON DIESEL ENGINES N66-11122
EFFECT OF MOTOR OIL ADDITIVES ON PITTING OF
HYDRAULIC LIFTERS N66-11126
TESTING AUTOMOBILE TRANSMISSION OIL WITH DIFFERENT
ADDITIVES FOR ANTIHEAR, ANT1ABRASSIVE,
ANTICORROSIVEv STABILITY, AND FOAM PROPERTIES
N66-IlI2_
DATA ON USE OF ANT!CORROSIVE ADDITIVES IN RESIDUAL
FUELS CONTAINING VANADIUM AND SULFUR
N66-III31
REACTOR MATERIALS AND COMPONENTS, FUEL
DEVELOPMENT, RADIOISOTOPE AND RADIATION
APPLICATIONS! COATED-PARTICLE FUEL MATERIALS,
CORROSION STUDIES, AND GAS COOLED REACTORS
BNI-IT65 N66-11852
CORROSION RESISTANT STAINLESS STEEL WITH BETTER
MECHANICAL PROPERTIES FOR TROPICAL CLIMATE
FTD-TT-65-BBT/1 N66-12509
SELECTION, MANUFACTURE, CORROSION RESISTANCE, AND
PECULIARITIES OF ALUMINUM ALLOYS USED AS
STRUCTURAL BUILDING MATERIALS N66m12735
CORROSION RESISTANCE OF STRUCTURAL ALUMINUM ALLOY
BUILDING MATERIALS N66-12739
CORROSION RESISTANCE TESTS ON HIGH SILICON
ALUMINUM ALLOYS
BNWL-125 N66-12932
ELECTRIC WEAR RESISTANCE OF SILVER AND CERMET
CONTACTS N66-13269
INERTIA OF MOVING BODY UNDER WATER, ATMOSPHERIC
CIRCULATION IN STRATOSPHERE, AND CORROSION
I-IT
CORROSION TEST SUBJECT INDEX * "
RESISTANCE OF ALLOYS - TRANSLATION FROM
COMMUNIST CHINESE LITERATURE
JPRS-33046 N66-I338B
IMPROVEMENT OF CORROSION RESISTANCE OF ALLOYS
N66-13391
CORROSIVE ATTACK MECHANISMS OF LIQUID CESIUM ON
CONTAINMENT METALS AND TEMPERATURE GRADIENT MASS
TRANSFER COMPARISON
MSAR-65-11[ N66-13775
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
METALLIC INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTROCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-CR-6889I N66-13991
CORROSION PROPERTIES OF MOLYBDENUNt TUNGSTENt
VANADIUMt AND SOME VANADIUM ALLOYS
BM-RI-6715 N66-16651
INSULATION RESISTANCE OF SPACECRAFT WIRING AGAINST
ABRASION, RADIATION EFFECTSt OXYGEN ENVIRONMENT,
AND EXTRUSION LUBRICANTS
NASA-DR-65233 N66-IBIBI
FRACTURE TOUGHNESSw FATIGUE CRACK PROPAGATION, AND
CORROSION CHARACTERISTICS OF ALUMINUM ALLOY
PLATES FOR WING SKINS
AD-625654 N66-18520
OLEIC ACID AND CRYSTALLINE IODINE MIXTURE AS
ANTICORROSION LUBRICANT FOR TITANIUM PARTS
FTD-TT-65-1193 N66-18656
ZIRCALOY-2 LOCALIZED CORROSION BY WEAR AND CREVICE
EFFECTS
BNWL-SA-313 N66-I8889
CORROSION RESISTANCE OF MOLYBDENUM-CHROMIUM STEEL
IN MERCURY FORCED CONVECTION CORROSION LOOP FOR
NUCLEAR AUXILIARY POWER SYSTEM COMPONENTS
NASA-CR-56TI9 N66-19515
CORROSION RESISTANT ZINC PAINT EFFECTS ON
MECHANICAL PROPERTIES OF STEEL WELD JOINTS
AT-1959/69 N66-20026
ENDURANCE AND CORROSION RESISTANCE TESTS OF
CATALYST FOR RECOMBINATION OF RADIOLYTIC OXYGEN
AND HYDROGEN
CEND-525 N66-20315
SODIUM CHLORIDE CORROSION RESISTANCE OF MAGNESIUM
AND ALUMINUM ALLOYS WITH PROTECTIVE COATING OF
TEFLON
NRL-6353 N66-21326
FACTORS INFLUENCING CORROSION PROTECTION PROVIDED
BY SOLID FILM LUBRICANT COATINGS
RIA-65-3380 N66-21473
CORROSION RESISTANT CONTAINER FOR RARE EARTH-RARE
EARTH HALIDE SOLUTION
ORNL-P-816 N66-23233
PHENOL RESIN AND POLYVINYL BUTYRAL PROTECTIVE
PRIMER WITH HIGH CORROSION RESISTANCE FOR STEELS
AND LIGHT ALLOYS
ONI-TRANS-206O N66-23396
DEFORMATION RESISTANCE OF HIGH STRENGTH AND
ANTICORROSION STEEL ALLOY CLADS DURING HOT
FORMING N66-24253
PRODUCTION SPECIFICATIONS FOR HOT ROLLED THICK
TWO-LAYERED CORROSION RESISTANT STEEL SHEETS
N66-26265
CORROSION RESISTANCE AND ENVIRONMENT EFFECT ON
STEEL ALLOY COMPONENTS OF SNAP-8
NASA-CR-54TI9 N66-24462
CATHODIC ELECTROCATALYSTS FOR USE IN LOW
FEMPERATURE HYDROGEN-OXYGEN FUEL CELLS WITH AN
ALKALINE ELECTROLYTE-CORROSION RESISTANCE AND
ACTIVITY TESTING OF MATERIALS AND ELEMENTS
NASA-CR-70930 N66-26550
1-18
FITANIUM CORROSION IN AQUEOUS SOLUTIONS
N66-24565
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM
TUBING ALLOYS TO REFLUXING POTASSIUM
NASA-TN-D-3629 N66-25006
ZIRCONIUM-BASE ALLOY DEVELOPMENT WITH IMPROVED
CORROSION RESISTANCE IN HIGH TEMPERATURE STEAM
WAPD-TM-546 N66-25094
CORROSION RESISTANT POLYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35652 N66-25286
TESTING OF HOT-CORROSION-RESISTANT ALLOYS FOR
MARINE GAS TURBINES
MEL-131/66 N66-25844
CORROSION RESISTANT SYNTHETIC PAINTS FOR SHIP
HULLS
ONI-TRANS-ZI08 N66-25851
METAL, ALLOYt AND METAL COMPOUND TESTING FOR
CORROSION RESISTANCE AND ACTIVITY AS OXYGEN
ELECTRODES FOR HYDROX FUEL CELL WITH ALKALINE
ELECTROLYTE
NASA-CR-75199 N66-26759
CORROSION RESISTANCE OF HIGH TEMPERATURE ALLOYS
FOR NUCLEAR APPLICATIONS
BNWL-1S5 N66-27101
CORROSION PROTECTION BY COLD PHOSPHATIZATION
METHOD OF COATING IRON AND STEEL
FSTC-HT-23-24-66 N66-2TB03
ADDITIVE FOR SUPPRESSING VANADIUM CORROSION OF
FUELS
FTD-TT-65-SOS/I&6 N66-29BI8
HIGH TEMPERATURE CORROSION RESISTANCE OF
HASTELLOY X SHEET AND TUBING MATERIALS IN AIR
AGN-TM-AI6 N66-30409
PROTECTIVE CONVERSION COATING DEVELOPED TO
INCREASE CORROSION RESISTANCE IN WHITE PRIMER,
AND TO WITHSTAND TESTING IN SALT SPRAY
ATMOSPHERE
NASA-CR-T6638 N66-3213T
CORROSION TEST
ALUMINUM ALLOY POWDER EXTRUSIONS EVALUATED FOR
CORROSION RESISTANCE TO HIGH TEMPERATURE WATER
FLOW, CONSIDERING RODS AND TUBINGS
A65-22133
BRITTLENESS OF ANNEALED STEELS USING CORROSION
TESTS UNDER TENSION IN PRESENCE OF HYDROGEN
A65-2862B
SOVIET TEXTBOOK ON BASIC METHODS FOR METAL
CORROSION STUDIES A65-28653
CORROSION CHARACTERISTICS OF AL- ZN- MG ALLOYS
A65-3OT44
COMPATIBILITY TEST OF NITROGEN TETROXIOE AND
TITANIUM ALLOYI STUDYING CORROSIVE ATTACK AND
IMPACT SENSITIVITY A65-32404
DESIGN AND TESTING OF POTASSIUM CORROSION TEST
LOOP FACILITY
NASA-CR-56269 N6S-16T65
HYDROFLUORINATOR CORROSION RATE DETERMINATION
DURING FUEL PROCESSING RUNS WITH ZIRCONIUM-
URANIUM ALLOY
ORNL-3623 NbS-18428
CORROSION-EROSION TESTING OF STAINLESS STEEL
OXYGENATED SATURATED STEAM
ACNP-66001 NbS-I845T
EFFECT OF 6D-CYCLE ALTERNATING CURRENT ON
CORROSION OF STEELS AND OTHER METALS BURIED IN
SOIL N65-19465
SUBJECT INDEX CRACK FORMATION
PROTYPE CORROSION TEST LOOP FOR EVALUATION OF
REFRACTORY ALLOYS IN BOILING AND CONDENSING
POTASSIUM ENVIRONMENTS - SIMULATION OF PROJECTED
SPACE ELECTRIC POWER SYSTEMS
NASA-54344 N65-21626
CORROSION TESTING OF THORIUM ALLOYS IN DISTILLED
WATER AT HIGH TEMPERATURES - INVESTIGATION OF
THORIUM-URANIUM ALLOYS AS POSSIBLE REACTOR FUEL
ANL-70O6 N65-23103
NICKEL CORROSION TESTS FOR FLUORIDE VOLATILITY
PROGRAM - SMALL SCALE LABORATORY TESTS IN TUBE
FURNACES AND IN-PLANT EXPOSURE TESTS
ANL-6979 N65-24T09
COMPATIBILITY OF NICKEL_ IRON, AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3790 N65-2551T
PHASE RELATIONS OF GADOLINIUM ALLOYS STUDIED FOR
MECHANICAL AND CORROSION PROPERTIES
CORROSION TEST ON BURIED METAL WITH DIRECT CURRENT
INTRODUCED INTO GROUND
CHE-34 N65-26345
FORCED CIRCULATION, HAYNES ALLOY 251 MERCURY
LOOP TO STUDY CORROSION PRODUCT SEPARATION
NASA-CR-241 N65-2T394
POUR POINT DEPRESSANT_ POLYMER THICKENER,
CORROSION TEST, AND COMPONENT COMPOUNDING FOR
FIRE-RESISTANT HYDRAULIC FLUID
bMR-5 N65-27911
CORROSION OF MATERIALS FOR FUEL CLADDING IN
SUPERHEAT REACTOR SYSTEMS
GEAP-4760 N65 3ITgT
CLOSED LOOP SYSTEM FOR DYNAMIC CORROSION TESTS AT
HIGH TEMPERATURE IN PRESSURIZED WATER REACTOR
EUR-1744.F N65-32146
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-11 A66-12256
CORROSION CONTROL ON AIRCRAFT SKINe COUNTERSINKS
AND FASTENERS DESCRIBING TESTS, SEALANT CDATINGS_
CHEMICAL TREATMENTS_ MECHANICAL BARRIERS, PLATINGS
ON FASTENERS AND ORGANIC COATINGS
A66-12298
CR AND MN EFFECTS ON AGING MECHANISM AND
ANTICORROSION PROPERTIES OF AL- ZN- MG ALLOYS
A66-12723
TRAPEZOIDAL STRESS WAVEFORMS EFFECT ON LOW CYCLE
CORROSION FATIGUE STRENGTH, CLARIFYING MECHANISM
OF CORROSION FATIGUE A66-23849
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-II A66-24993
FRICTION CORROSION CAUSED BY ALTERNATE PIVOTING OF
STEEL BALL ON PLANE OF LIGHT ALLOY
A66-ZT934
STRESS CORROSION TESTING TO EVALUATE MATERIALS FOR
SPECIFIC APPLICATION A66-29723
CORROSION BEHAVIOR OF ALUMINUM ALLOY MATERIALS
FOR PERMANENT OR SEMIPERMANENT INSTALLATION IN
HIGH FLUX ISOTOPE REACTOR I HFIRI
ORNL-TM-I029 N66-I0698
STRESS-CORROSION TEST TO DETERMINE CRITICAL FLAW
SIZE FOR REDUCTION OF EFFECTIVE FRACTURE
TOUGHNESS
S-2330_ N66-11265
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGED, INERT GAS WELDING CHAMBER
NASA-CR-5416B N66-13015
CORROSION TEST LOOP FOR EVALUATION OF REFRACTORY
ALLOYS IN BOILING AND CONDENSING POTASSIUM
ENVIRONMENTS WHICH SIMULATE PROJECTED SPACE
ELECTRIC POWER SYSTEMS
NASA-CR-548_3 N66-14TB5
STATIC CORROSION TESTING OF STAINLESS STEELS IN
WATER AND STEAM AT HIGH TEMPERATURE
EURAEC-1308 N66-20408
CORROSION TESTING OF NUCLEAR MATERIALS CONDUCTED
IN-PILE AND AFTER PILE IRRADIATION
EUR-2674 N66-21940
DIFFERENCES IN CORROSION AND MASS TRANSFER RATES
IN CORROSION LOOPS FOR SNAP-8 SYSTEM AND
EFFECTIVENESS OF COLD TRAPPING IN REDUCING
HYDROGEN CONCENTRATION
NASA-CR-67272 N66-22205
PERFORMANCE CHARACTERISTICS OF POTASSIOM CORROSION
TEST LOOP
NASA-CR-54912 N66-2469T
OYNAMIC CORROSION TESTS OF CARBON STAINLESS STEEL
IN PRESSURIZED WATER
EUR-2688.F N66-2605T
CORROSION TESTS ON IRRADIATED AND UNIRRADIATED
TYPE 304 STAINLESS STEEL
CLAP-6968 N66-26483
CORROSION STUDIES OF REFRACTORY METAL ALLOYS IN
BOILING POTASSIUM AND LIQUID NA K
CNLM-6246 N66-28939
FABRICATION AND EVALUATION OF THORIUM IRRADIATION
SAMPLES HAVING BORONw URANIUM 233t OR GOLD CORES
BMI-ITEI N66-30_16
STATIC AND ISOTHERMAL CORROSION TESTS OF
HASTELLOY Nw INCONEL 600t AND HYMU--80 IN
URANIUM CHLORIDE-POTASSIUM CHLORIDE EUTECTIC
LA-3676-MS N66-30TT1
CORROSION OF UNALLOYED AND ALLOYED PLUTONIUM IN
MONOBROMOBENZENE AND FREON I13 FLUOROCARBON
RFP-T44 N66-31065
LEAD AND LEAD-SALT CORROSION IN THERMAL CONVECTION
LOOPS
ORNL-TM-I43T N66-310TO
CORRUGATED PLATE
CHARACTERISTICS OF PARTIALLY CLAMPED CORRUGATED
MEMBRANE_ INVESTIGATING EFFECT OF FORCES OF
CLAMPING FRICTION A66-11182
COUPLING
ELASTIC SLIPPING AND FRICTION COUPLINGS BETWEEN
ROLLERS OF VARIOUS MATERIALS N65-26660
OETERMINATION OF WEAR RESISTANCE OF FRICTION
COUPLINGS BY MEASUREMENT OF CONSUMPTION OF
WORKING MEDIUM
FTD-TT-65-69/Ig2 N65-31718
CRACK
STRESS CORROSION CRACKING IN CHROMIUM-NICKEL-IRON
ALLOYS WITH FOURTH ELEMENT ADDED
C00-1319-27 N66-ZT533
CRACK FORMATION
STRESS CORROSION CRACKING FAILURE OF STAINLESS
STEEL AT HIGH TEMPERATURE A65-33134
STRESS CORROSION CRACKING OF STEEL IN VARIOUS
MEDIA
FTD-TT-64-663/I&2 N65-1718T
STRESS CORROSION CRACKING AND CORROSION FATIGUE
OF HIGH STRENGTH STEELS N65-19235
NICROSTRUCTURE AND DISLOCATION SUBSTRUCTURE
RELATION TO STRESS CORROSION CRACKING
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CRACK PROPAGATION SUBJECT INDEX
SUSCEPTIBILITY IN AUSTENITIC STAINLESS STEEL
DP-gST NAS-20710
HOT SALT STRESS CORROSION CRACKING IN TITANIUM
ALLOYS - CHLORIDE CORROSION ROLE DETERMINATION
USING CHLORINE ISOTOPES AND RELATION BETWEEN
CRACK MORPHOLOGY AND ALLOY STRUCTURE
NASA-CR-60194 N65-23708
RELATIVE RESISTANCE OF ALUMINUM ALLOYSI AND EFFECT
OF GRAIN STRUCTURE ON SUSCEPTIBILITY TO STRESS
CORROSION CRACKING
DNIC-MEND-202 Nb5-24645
STRESS CORROSION CRACKING EXPERIMENTS WITH
IRON-NICKEL-CHROMIUM ALLOYS
C00-1319-24 N65-34319
POLARIZATION CURVES OF STRESS CORROSION CRACKING
IN MARTENSITIC HIGH STRENGTH STEELS
REPT,-132-Q7 N65-34370
MECHANISMS OF STRESS-CORROSION CRACKING IN METAL -
REVIEW OF VARIOUS THEORIES
AROD-SO23-1 N65-36246
STRESS CORROSION CRACKING IN TITANIUM ALLOYS IN
PRESENCE OF SALTy HIGH TEMPERATURE AND SUSTAINED
STRESS
AIAA PAPER 65-764 A66-13059
STRESS CORROSION CRACKING TEST EMPLOYING
PRECRACKED BAR STRESSED IN BENDING, NOTING
APPARATUS AND RESULTS ON MARTENSITIC STEEL AND
TITANIUM ALLOY A66-23667
ELECTRON MICROSCOPE INVESTIGATION OF DISLOCATION
EFFECT ON STRESS CORROSION CRACKING IN ALUMINUM
ALLOY AB6-29418
STRESS CORROSION TESTING TO EVALUATE MATERIALS FOR
SPECIFIC APPLICATION A66-29T23
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
AND DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-334_2
SYNERGISTIC ACTION OF DYNAMIC STRESSES AND FATIGUE
CORROSION IN METALS A66-336_3
DISLOCATION DISTRIBUTION AND CRACK PROPAGATION DUE
TO STRESS CORROSION A66-33444
SEPARATION OF GASEOUSv LIQUID, AND SOLID REACTION
PRODUCTS OF HOT SALT STRESS CORROSION CRACKING OF
TITANIUM N66-16194
ELECTROCHEMICAL ASPECTS OF HOT SOLID SALT STRESS
CORROSION CRACK FORMATION IN TITANIUM ALLOYS
N66-16195
MICROSTRUCTURE AND SUBSTRUCTURE DISLOCATION IN
STRESS CORROSION CRACKING OF AUSTENITIC
STAINLESS STEEL
DP-95T N66-I8773
STRESS CORROSION CRACKING OF HIGH STRENGTH
ALUMINUM ALLOYS
NASA-CR-T6663 N66-23655
STRESS CORROSION CRACKING MECHANISM IN FACE-
CENTERED CUBIC METALS
AFOSR-65-2T02 N66-26732
STRESS CORROSION CRACKING MECHANISM IN IRON-
NICKEL-CHROMIUM ALLDY SYSTEM
C00-1319-32 N66-25978
CORRELATIONS BETWEEN SENSITIZATION AND STRESS
CORROSION CRACKING OF 300 SERIES STAINLESS
STEELS
CEND-3256-250 N66-27561
STRESS CORROSION CRACKING MICROTOPOLDGY STUDIES ON
THIN FILMS OF IRON-NICKEL-CHROMIUM BASE ALLOYS
EXPOSED TO BOILING MAGNESIUM CHLORIDE
C00-1319-36 N66-31092
CRACK PROPAGATION
STRESS CORROSION CRACKING CAUSED BY
ELECTROCHEMICAL DISSOLUTION, ALLOYING AND HYDROGEN
EMBRITTLEMENT OF STEELS IN SOLUTIONS AND LIQUID
METALS A65-I5126
LdBRICANTS EFFECT ON STEEL AND OTHER METAL FATIGUE
LIVES IN ROTATING CANTILEVER FATIGUE TESTS
A65-26570
DISLOCATION INFLUENCE ON NUCLEATION AND
PROPAGATION OF STRESS CORROSION CRACKS
A65-31684
STRESS-CORROSION FAILURE IN METAL ALLOYS,
DISCUSSING SURFACE AND ELASTIC ENERGY, ADSORPTION,
CRACK PROPAGATION, PITS AND TUNNELING
A6B-19601
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
AND DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-33642
ELECTRON MICROSCOPY APPLICATIONS TO FRACTURE
MECHANICS FOR DETERMINING CRACK PROPAGATION
DIRECTION, AND CHARACTERISTIC DIFFERENCES
BETWEEN STRESS CORROSION AND HYDROGEN
EMBRITTLEMENT
SM-69150 N66-22627
CREEP RESISTANCE
EVALUATION OF AGEABLE BETA TITANIUM ALLOYS BY
TENSILE STRENGTH, CREEP STABILITYw OXIDATION,
AND STRESS CORROSION TESTS
WAL-TR-405/2-9 N66-3IIB9
CRITICAL POINT
FAILURE POINT OF NONREACTIVE MINERAL OIL PREDICTED
BY BLOK CRITICAL TEMPERATURE HYPOTHESIS IN
ROLLING AND SLIDING CONTACT
ASLE PAPER 64-LC-13 A65-31719
CROLOY
FORCED CIRCULATION, CROLOY 9 M MERCURY LOOP
DESIGNED TO INVESTIGATE CORROSION PRODUCT
SEPARATION TECHNIQUES
NASA-CR-21T N65-21161
CRYOGENIC EQUIPMENT
CORROSION RESISTANCE METALS AND COATINGS FOR
PROTECTING CHEMICAL EQUIPMENT N65-26208
CRYOGENIC TEMPERATURE
STRESS CORROSION ON GLASS FIBER STRENGTH AT
CRYOGENIC TEMPERATURE
BMPR-4 N65-19022
CRYSTAL DISLOCATION
DISLOCATION INFLUENCE ON NUCLEATION AND
PROPAGATION OF STRESS CORROSION CRACKS
A65-31684
TRANSMISSION ELECTRON MICROSCOPY STRUCTURAL
ANALYSIS OF DISLOCATIONS IN STRESS-CORROSION
CRACKING OF 70TS ALUMINUM ALLOY
A66-IBT61
STRESS-CORROSION FAILURE IN METAL ALLOYSt
DISCUSSING SURFACE AND ELASTIC ENERGY, ADSORPTION,
CRACK PROPAGATIONr PITS AND TUNNELING
A66-19601
MECHANISM OF PLASTIC DEFORMATION IN CRYSTALLINE
BOOIESt DISCUSSING STATIC AND DYNAMIC FRICTIONAL
FORCES IN RELATION TO DISLOCATION STRUCTURE OF
_0OIES IN CONTACT A66-2588T
ELECTRON MICROSCOPE INVESTIGATION OF DISLOCATION
EFFECT ON STRESS CORROSION CRACKING IN ALUMINUM
ALLOY A66-29418
DISLOCATION DISTRIBUTION AND CRACK PROPAGATION DUE
TO STRESS CORROSION A66-33444
CRYSTAL LATTICE
FRICTION AND WEAR OF HEXAGONAL METALS AND ALLOYS
AS RELATED TO CRYSTAL STRUCTURE AND LATTICE
PARAMETERS IN VACUUM
ASLE PREPRINT 65-LC-18 A66-12252
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SUBJECT INDEX
FRICTION AND WEAR OF HEXAGONAL METALS AND ALLOYS
AS RELATED TO CRYSTAL STRUCTURE AND LATTICE
PARAMETERS IN VACUUM
ASLE PREPRINT 65-LC-I8 A66-30568
CRYSTAL STRUCTURE
SINTERING METHOD TO PROVIDE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAE PAPER 650796 A65-34836
CRYSTAL STRUCTURE INFLUENCE ON FRICTION AND NEAR
OF TITANIUM AND TITANIUM ALLOYS IN VACUUM
NASA-TN-D-2671 N65-11659
NUCERITEt CERAMIC-METAL COMPOSITE WITH HIGH
MECHANICAL STRENGTH AND ABRASION RESISTANCE NOTING
CRYSTAL STRUCTUREw APPLICATIONt PROPERTIESt ETC
A66-ILT62
EFFECT OF CRYSTALLINE STATE AND STRUCTURAL
ORIENTATION OF POLYMER ON ENDURANCE OF COUPLINGS
WITH POLYTETRAFLUOROETHYLENE COMPONENTSt ANALYZING
DRY FRICTION AND WEAR ON INTERFACES
A66-25912
CRYSTAL STRUCTURE DEFECT
BOOK ON METAL OXIDATION COVERING STRUCTURAL
DEFECTS_ TRANSPORT PROCESS_ PHASE 60UNDARIESt
OIFFUSION_ ETC AB5-36336
CRYSTALLIZATION
SLIOING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT 65-LC-19 Ab6-12251
SLIDING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT BS-LC-I9 AB6-30569
CURRENT DENSITY
ANODIC DISSOLUTION OF N-TYPE GE STUDIE_
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
CUTTING
SOLID MOLYBDENUM DISULFIDE LUBRICANT APPLIED TO
CUTTING PORTION OF TOOLS AND FRICTIONAL PARTS
OF MACHINES
FTD-TT-64-114811 N65-22441
EFFECTS OF LUBRICANTS ON MACHINE CUTTING TOOL LIFE
RIA-65-1491 N66-11372
CYCLIC HYDROCARBON
HEXACHLOROCYCLOPENTADIENE USED AS ANTIWEAR
ADDITIVE TD LUBRICATING OILS
FTD-TT-bS-TgS/I_Z&4 NAB-!9TTZ
CYCLIC LOAD
CONTACT FRICTION EFFECTS ON FATIGUE PHYSICAL LIMIT
AND CYCLIC STRENGTH OF STEEL A65-167BB
CYCLOPENTAOIENE
HEXACHLOROCYCLDPENTADIENE USED AS ANTIWEAR
ADDITIVE TO LUBRICATING OILS
FTD-TT-65-T95/l&284 N66-19772
CYLINDER
THERMAL ELASTOHYDRODYNAHIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERS_ NOTING CORRELATION FILM
WITH THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 4AZ A65-2_256
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERSt NOTING CORRELATION WITH
FILM THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 4A2 A66-18291
HEAT TRANSFER FROM CYLINDRICAL SURFACE WITH DENSE
RIB NETWORK TO COOLING OIL N66-20193
CYLINDRICAL SHELL
CYLINDRICAL BODY ROLLING FRICTION MEASUREMENTS
INCLUDING ROLLING RATEr LOAD AND SPECIFIC
PRESSUREt LUBRICATIONt MATERIAL AND RADII OF
CURVATURE EFFECTS A65-22965
DETERGENT
D
DAMAGE
EFFECT OF GREASE CHARACTERISTICS ON FRETTING
DAMAGE
RIA-64-3575 N65-I790B
DECDNTANINATXON
EFFECTIVENESSt SAFETYt AND ECONOMICS OF CHEMICAL
COMPOUNDS IN DESCALING METAL AND NONMETALLIC
SURFACES
$0-22 N66-25289
DEFLECTION
STARTING FRICTION AND KINETIC FRICTION OF PTFE
FABRIC-LINED SPHERICAL BEARINGS AND DEFLECTION AND
PERMANENT SET UNDER STATIC LOADING
A66-31932
DEFORMATION
DEFORMATION AND ANNEALING EFFECTS ON CORROSION
RESISTANCE OF PURE AND PALLADIUM-ALLOYED TITANIUM
IN SULPHURIC AND HYDROCHLORIC ACIDS
Ab5-349TT
INTERFACE FRICTION BETWEEN TOOL AND WORKPIECE
DURING HOT METAL DEFORMATION
IITRI-B6027-2 N65-13989
ELASTOHYDRODYNAMIC LUBRICATION ON HIGH SPEEDt
HEAVILY LOADED ROLLING CONTACTS - MEASUREMENT OF
DEFORMATION BY X-RAY TECHNIQUE
ASD-TDR-61-643t PT. V N65-30505
FRICTION COEFFICIENTS ANO LUBRICATION FOR EXTREME
PRESSURE METAL WORKING
NTI-65TR59 N66-19192
DEFORMATION THEORY APPLICATIONSp LUBRICATIONt
EXTRUSION LIMITATIONSt AND THIN SHEET ROLLING
PROBLEMS IN METAL WORKING
MAB-206-M/3/ N66-21312
FRICTIONAL BEHAVIOR AND LUBRICATION OF METALS IN
HOT METAL DEFORMATION
HTI-66TRI8 N66-25854
DEGRAOATION
DEGRADATION OF POLYMER COMPOSITIONS IN VACUUM IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS
NASA-TM-X-56549 N65-35203
INFORHATION SERVICES RELATING TO PREVENTION OR
LIMITATION OF ENVIRONMENT ASSOCIATED DEGRADATION
OF MATERIAL AND EQUIPMENT
NASA-CR-T16BO Nbb-23825
DEPOSIT
OXIDATIVE AND DEPOSIT FORMING PROPERTIES OF HIGH
TEMPERATURE LUBRICANTS
ASD-TOR-62-222t PT. III N65-16166
OXIDATION RESISTANCE AND DEPOSIT FORMATION OF HIGH
TEMPERATURE LUBRICATING OIL
AFAPL-TR-65-B5 N66-1967_
AIRCRAFT LUBRICANT AND SELECTED SOLVENT TESTS FOR
REMOVAL OF CARBONACEOUS DEPOSITS ON JET ENGINE
BEARING
AFAPL-TR-65-11B N66-19566
DEPOSITION
AODITIVES TO LIQUID FUELS FOR GAS TURBINES TO
PREVENT ASH DEPOSITS AND VANADIUM CORROSION
N66-11130
EFFECT OF AIRCRAFT GAS TURBINE ENGINE LUBRICANTS
AND SOLVENTS ON REMOVAL OF CARBONACEOUS DEPOSITS
AFAPL-TR-bS-118 N66-31108
DEPRESSANT
POUR POINT OEPRESSANTt POLYMER THICKENERe
CORROSION TESTt AND COMPONENT COMPOUNDING FOR
FIRE-RESISTANT HYDRAULIC FLUID
BMR-5 N65-2T911
DETERGENT
ANTIOXIDATIONv ANTICORROSION_ AND DETERGENT
[-21
DETONATION
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-64-IOBTII N65-22440
DETERGENT AND ANTIWEAR ADDITIVES FOR IMPROVING
OPERATIONAL PROPERTIES OF DIESEL FUELS AND
LUBRICATING OILS N66-III24
DETONATION
COMBUSTION AND DETONATION PHYSICS FOR MIXTURES
OF LUBRICATING OILS AND OXYGEN
FTD-TT-6S-IIO6/I&2&6 N66-18553
DEUTERIUM OXIDE
EQUIPMENT CORROSION IN HEAVY WATER COMPONENTS TEST
REACTOR
DP-964 N65-29234
DICARBOXYLIC ACID
QUANTITATIVE CHEMICAL ANALYSISw USING GAS
CHROMATOGRAPHYt FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-633B N66-22779
DIESEL ENGINE
CLASSIFICATION OF SULFUR-CONTAINING LUBRICATING
OILSt WITH AND WITHOUT ADDITIVES, FOR USE WITH
VARIOUS TYPES OF DIESEL ENGINES
N66-11018
CALCULATING NECESSARY CONCENTRATION OF
NEUTRALIZING ADDITIVES IN MOTOR DILS WHEN
USING FUELS WITH LARGE SULFUR CONTENTS
N66-IIII9
DETERMINING REQUIREMENTS FOR QUALITY OF
LUBRICATING OILS FOR TRACTOR DIESEL ENGINES
N66-11120
TESTING MOTOR OILS FROM SULFUROUS CRUDES WITH
DIFFERENT ADDITIVES N66-111ZI
TESTING LUBRICATING OILS WITH ANTICORROSIVE
ADDITIVES ON DIESEL ENGINES N66-11122
DETERGENT AND ANTIWEAR ADDITIVES FOR IMPROVING
OPERATIONAL PROPERTIES OF DIESEL FUELS AND
LUBRICATING OILS N66-11124
USE OF LUBRICATING OIL ADDITIVES FROM SULFUR
BEARING CRUDE OILS IN DIESEL LOCOMOTIVE ENGINES
N66-11125
EFFECTIVENESS OF ANTIWEAR ADDITIVE DURING
PROLONGED OPERATIDN OF HIGH SPEED AND FORCED
SHIP DIESEL ENGINES ON SULFUR BEARING FUELS AND
OILS N66-11128
LIQUID METAL LUBRICANT ANTI-WEAR PROPERTIES STUDYt
AND CARBAMIDE DEWAXING EFFECTS DETERMINATION FOR
DIESEL ENGINE FUELS
AID-U-64-3T N66-17611
FUEL OIL ADDITIVE WITH BARIUM NAPHTHENATE FOR WEAR
AND SCALE REDUCTION IN HIGH SPEED DIESEL ENGINE
FTD-TT-65-112511&6 N66-19561
OILSt LUBRICANTSw AND COOLANTS FOR DIESEL ENGINEt
AIRCRAFT ENGINE_ AND ROCKET ENGINE
FTD-MT-66-382 N66-I9816
SURFACE TEMPERATURE AND CORROSION IN AIR AND WATER
COOLED TURBBCHARGERS OF MARINE DIESEL ENGINE
TDCK-66575 N66-25815
DIFFERENTIAL EQUATION
DIFFERENTIAL EQUATIONS FOR LOAD DEFLECTION
CHARACTERISTICS OF THIN ELASTIC LAYERS FOR
APPLICATION TO COMPLIANT BEARINGS
REPT.-3 N66-I1959
GYROSCOPE IN GIMBAL SUSPENSION - DIFFERENTIAL
EQUATIONS OF MOTIONv AXIS STABILITY_ AND EFFECT
OF FRICTION AT GINBAL-RING AXES
FTD-TT-65-6161I£2 N66-12595
DIFFUSION
DIFFUSED ALUMINUM COATING FOR HIGH TEMPERATURE
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SUBJECT INDEX
APPLICATION A66-12371
DIFFUSION COEFFICIENT
DIFFUSION OF CARBON INTO TUNGSTEN AND MOLYBDENUM
AT LOW CARBON CONCENTRATIONS AND HIGH TEMPERATURE
A65-29870
BOOK ON METAL OXIDATION COVERING STRUCTURAL
DEFECISt TRANSPORT PROCESSt PHASE BDUNDARIES_
DIFFUSION_ ETC A63-36334
DIRECT CURRENT IDCI
CORROSION TEST ON BURIED METAL WITH DIRECT CURRENT
INTRODUCED INTO GROUND
CHE-3_ N65-26345
WEAR OF ELECTRIC CONTACTS DURING SWITCHING OF LOW
VOLTAGE DIRECT AND ALTERNATING CURRENTS
N66-1326B
DIRECTIONAL STABILITY
MOTION EQUATION FOR GYROSCOPIC TURN INDICATOR
SUBJECT TO DRY FRICTION A65-20040
DISPERSION
ELECIROKINETIC PROCESSES AND MECHANISM OF
CISPERSION ACTION IN MOTOR OIL ADDITIVES
DETERMINED BY RADIOACTIVE TRACERS
N66-III13
DOOR
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUATOR
A0-623336 N66-IT440
FLUID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR MECHANISM N66-17441
SOLID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR ACTIVATOR N66-174_3
DRY FRICTION
MOTION EQUATION FOR GYROSCOPIC TURN INDICATOR
SUBJECT TO DRY FRICTION A65-200_0
GOLD PLATING COATED WITH DRY THIN TEFLON
LUBRICANT FILM SYSTEM FOR LONG LIFE SLIDING
ELECTRIC CONTACT ON MICROWAVE DEVICE
A65-24115
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALSt CARBON AND CERAMICSv NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI A65-24242
REDUCTION OF MECHANICAL LOSSES DUE TO FRICTION IN
SHAFT BEARINGS OF INSTRUMENTS BY FORCED MOTION OF
OUTER RACES OF BALL BEARING A65-25545
GRAPH-ANALYTICAL METHOD FOR DETERMINING EFFECT OF
FORCES OF DRY FRICTION IN BEARINGS ON OPERATION OF
GYROSCOPE SUSPENSION A65-30288
STABILITY OF MOTION OF GYROSCOPE ON HORIZONTAL
PLANE UNDER DRY SLIDING FRICTION ACTIVITY
N65-28052
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALSw CARBON AND CERAMICS_ NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI A66-22040
HIGH TEMPERATURE TENSILE TESTSt ALLOY POWDER
TREATMENTt DRY LUBRICANT FRICTIONt AND WEIGHT
LOSS MEASUREMENTS IN ULTRAHIGH VACUUM SYSTEM
APS64G N66-12956
DUCT
IMMERSION AND IMPINGEMENT ELECTROPOLISHING METHODS
FOR INCREASING CORROSION RESISTANCE OF SIAINLESS
STEELS AND NICKEL ALLOYS USED IN PROPELLANT
DUCTS
NASA-CR-57866 N65-22641
• "" SUBJECT INDEX ELECTRIC CONDUCTIVITY
• DUCTILITY
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS - BENDING-DUCTILITY EVALUATION
NASA-CR-63786 N&5-2B201
DYNAMIC LOAD
TRAC_ CURVE MADE BY PIVOT CENTER POINT OF
DYNAMICALLY LOADED CYLINDRICAL SLIDING BEARING OF
ARBITRARY CROSS SECTION A65-21245
CHARACTERISTICS OF PARTIALLY CLAMPED CORRUGATED
MEMBRANE, INVESTIGATING EFFECT OF FORCES OF
CLAMPING FRICTION ABA-IIIB2
STEADY-STATE AND DYNAMIC CHARACTERISTICS OF FULL
CIRCULAR BEARING AND CENTRALLY LOADED ARC BEARING
PRESENTED IN DESIGN CHARTS FOR TURBULENT
LUBRICATION ANALYSIS
ASME PAPER 66-LUBS-4 AbB-33ITB
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBOMACHINE BEARING UNDER
STEADY STATE AND DYNAMIC LOAD CONDITIONS
N66-31686
DYNANIC RESPONSE
DYNAMIC RESPONSE OF OIL SEAL LIP TO SHAFT
ECCENTRICITY, NOTING FOLLOWABLE LIMITS
INDEPENDENCY TO SHAFT SPEED A65-1489_
DYNAMICS
ROTOR DYNAMICS TESTS WITH OVERHUNG MASS USING
HYDROSTATIC WATER BEARINGS
TIM-876 N66-I3[4T
E
E GLASS
STRESS CORROSION UN E GLASS FIBERS EXPOSED TO
WATER VAPOR A66-23120
EJECTION
COLD WELDING OF METAL CONTACTING SURFACES OF
SYSTEM FOR NUCLEAR AUXILIARY POWER-19 EJECTION
MECHANISMS AND MINIMIZATION WITH LUBRICANT
APPLICATION
MND-3169"66 N65-25522
ELASTIC CYLINDER
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUID, DISCUSSING FILM THICKNESS
ASLE PAPER 66-LC-22 A65-31T16
ELASTIC DAMPING
GYROSCOPIC ROTOR VIBRATIONS EXCITED BY EFFECT OF
LUBRICATION LAYER IN SLIDING BEARINGS AND
STABILIZED WITH INTERVENING ELASTODAMPING
SUPPORTS_ TAKING INTO ACCOUNT MOMENT OF INERTIA OF
ROTOR A66-32605
ELASTIC DEFORMATION
PRESSURE AND ELASTIC DISTORTION EFFECT ON THIN
FILM LUBRICATION OIL THICKNESS A65-23506
GEOMETRICAL AND MECHANICAL FACTORS AFFECTING RATE
DF WEAR BY ELASTIC AND PLASTIC DEFORMATION AND
MICROCUTTING
ASME PAPER 64-WA/LUB-5 Ab5-33852
ELASTICITY
APPLICABILITY OF ELASTICITY THEORY EQUATIONS FOR
CYLINDERS IN DRY CONTACT TO PRESSURE DISTRIBUTION
AT ROLLER AND BALL BEARING CONTACT POINTS IN
PRESENCE OF LUBRICATING FILM A65-26533
DIFFERENTIAL EQUATIONS FOR LOAD DEFLECTION
CHARACTERISTICS OF THIN ELASTIC LAYERS FOR
APPLICATION TO COMPLIANT BEARINGS
REPT,-3 N66-11959
ELASTICITY OF SATURATED VAPORS FROM LUBRICATING
OILS AND GREASES
FTD-TT-65-lO63/Ig2&6 Nb6-1BAS4
ELASTOHYDROOYNAMICS
LUBRICANT FILM THICKNESS IN ELASTOHYURDDYNAMIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
ASLE PREPRINT 65AM 4A4 A65-24250
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERSt NOTING CORRELATION FILM
WITH THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 4A2 A&5-24256
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUID, DISCUSSING FILM THICKNESS
ASLE PAPER 6_-LC-22 AbS-31716
SYMPOSIUM ON ELASTOHYDRODYNAMIC LUBRICATION
SPONSORED BY INSTITUTION OF MECHANICAL
ENGINEERS AT LEEDS_ ENGLAND IN SEPTEMBER 1965
A65-32761
ELASTOHYDRODYNAMIC LUBRICATION AT POINT CONTACTS_
DERIVING FILM THICKNESS FROM ELECTRICAL CAPACITY
MEASUREMENTS AND NOTING SIDE-LEAKAGE CONCEPT
A65-32Tb2
ELASTOHYDRODYNAMIC LUBRICATION THEORY, COMPARING
OIL-FILM THICKNESS PREDICTED BY DOWSON AND
HIGGINSON WITH MEASUREMENTS FROM DISK MACHINE
LubRICATED BY VARIOUS FLUIDS A&_-_2764
PRESSURE, TEMPERATURE AND FILM THICKNESS BETWEEN
TWO CIRCULAR DISKS CORRELATED WITH THEORETICAL
SOLUTIONS OF THERMAL ELASTOHYDRODYNAMIC
LUBRICATION OF INFINITELY LONG ROLLERS
A65-3276T
GEAR TOOTH ELASTOHYDRODYNAMIC LUBRICATION SURVEY
DATAt EXAMINING CASE HISTORIES ABS-32770
ELASTOHYDRODYNAMIC LUBRICATIONw REVIEWING WORK ON
FILM THICKNESS AND SHAPEr PRESSURE AND STRESS
OISTRIBUTIONt SIDE LEAKAGEt ETC
A65-33218
FILM THICKNESS MEASURING APPARATUS IN
ELASTOHYDRDDYNAMIC LUBRICATION EXAMINING FRICTION
COEFFICIENT_ VISCOSITY AND SLIDING SPEED DATA
A65-33219
BIBLIOGRAPHY OF IRE SYMPOSIUM ON
ELASTOHYDRODYNAMIC LUBRICATION AT LEEDS_ ENGLAND
IN SEPTEMBER 1965 A65-33220
ELASTOHYDRODYNAMIC LUBRICANT FILM EFFECTS IN
ROLLING BALL TWO-BALL CONTACTS
AL66rO6T N65-15986
FRICTIONAL TORQUE MEASUREMENTS IN
ELASTOHYDRODYNAMIC LUBRICATION
MTI-64TR63 N65-21645
ELASTOHYDRODYNAMIC LUBRICATION ON HIGH SPEED,
HEAVILY LDADED ROLLING CONTACTS - MEASUREMENT OF
DEFORMATION BY X-RAY TECHNIQUE
ASD-TDR-61-A&3, PT. V N65-30505
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERS_ NOTING CORRELATION WITH
FILM THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 4A2 A66-18291
LUBRICANT FILM THICKNESS IN ELASTOHYDRODYNAMIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
A66-18292
ELASTONER
WEAR DURABILITY AND ABRASION RESISTANCE OF
POLYTETRAFLUOROETHYLENE COATINGS ON ELASTOMERIC
VULCANIZATES
NRL-629B N65-36319
ELECTRIC CONDUCTIVITY
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
SAE PAPER 65081_ A65-34699
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
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ELECTRIC CONTACT SUBJECT INDEX
SAE PAPER 650814 A66-2384_
ELECTRIC CONTACT
WEAR RESISTANCE OF BRUSHES OF AIRBORNE ELECTRIC
GENERATORS A65-15517
GOLD PLATING COATED WITH DRY THIN TEFLON
LUBRICANT FILM SYSTEM FOR LUNG LIFE SLIDING
ELECTRIC CONTACT ON MICROWAVE DEVICE
A65-24115
THIN FILM LUBRICANT DEVELOPED FOR GOLD-PLATED
ELECTRIC CONTACTS DISCUSSING CHARACTERISTICS,
PERFORMANCE AND TESTING A65-30815
ELECTRICAL SLIDING CONTACT LUBRICATION BY NIOBIUM
DISELENIDE COMPARED WITH MOLYBDENUM DISULFIDE FOR
SPACE APPLICATION A65-31096
WEAR OF ELECTRIC CONTACTS DURING SWITCHING OF LOW
VOLTAGE DIRECT AND ALTERNATING CURRENTS
N66-13268
ELECTRIC WEAR RESISTANCE OF SILVER AND CERMET
CONTACTS N66-L3269
ELECTRIC CURRENT
VOLTAGE AND DENSITY OF CONTACT-CORROSION CURRENT
ARISING AT CONTACT SURFACE OF DIFFERENT METALS
A65-36016
ELECTRIC DISCHARGE
ELECTRICAL CORROSION OF METALS BY REPEATED
DISCHARGES N66-26152
ELECTRIC FIELD
BOOK ON METAL OXIDATION COVERING STRUCTURAL
DEFECTS_ TRANSPORT PROCESS_ PHASE BOUNDARIES_
DIFFUSION_ ETC A65-36336
ELECTRIC INSULATION
INSULATION RESISTANCE OF SPACECRAFT WIRING AGAINST
ABRASIONt RADIATION EFFECTSt OXYGEN ENVIRONMENTt
AND EXTRUSION LUBRICANTS
NASA-CR-65233 N66-IBI81
ELECTRIC MELDING
ORGANIC AND INORGANIC MEDIA COMPOSITION EFFECTS
ON METAL EROSION N66-26156
ELECTROCATALYST
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
METALLIC INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTROCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-CR-AB891 N66-13991
CATHODIC ELECTROCATALYSTS FOR USE IN LOW
TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS WITH AN
ALKALINE ELECTROLYTE-CORROSION RESISTANCE AND
ACTIVITY TESTING OF MATERIALS AND ELEMENTS
NASA-CR-T0930 N66-26550
ELECTROCHEMICAL CORROSION
MEMBRANE TYPE CATALYSTS AS LIQUID ELECTROLYTIC
FUEL CELLS AND OTHER HETEROGENEOUS PROCESSESv
CONSIDERING ACTIVE THREE PHASE BOUNOARY
A65-ZT229
POLARIZATION DURING ELECTROCHEMICAL PHASE ANALYSIS
OF PONDERED MATERIALS CONTAINING TUNGSTEN ANO
TITANIUM CARBIDE A65-17805
FUEL CELL PERFORMANCE USING NITRIC ACID-OXYGEN
REDOX CATHODES IN SULFURIC ACID AND CARBON OR
NOBLE METAL ANODES A65-22363
GALVANOSTATIC MEASUREMENTS OF DERIVATIVES OF
METHANEe ETHANE AND PROPANE IN AQUEOUS
ELECTROLYTES A65-22368
COULOMETRIC-POTEN[IOSTATIC MEASUREMENTS OF ANODIC
OXIDATION OF DERdlV_TIVES OF MEIHANE, ETHANE AND
PROPANE IN AQUEOUS'ELECTROLYTES
A65-22369
OXIDATION OF LOW MOLECULAR WEIGHT PARAFFINS AND
OLEFINS AT PLATINIZED POROUS CARBON ANODES IN LOW
TEMPERATURE ACID ELECTROLYTE FUEL CELLS
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ANODIC DISSOLUTION OF N-TYPE GE STUDIED,
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
ELECTROCHEMICAL AND METALLOGRAPHIC FEATURES
ASSOCIATED WITH CORROSION RESISTANCE OF NICKEL-
CHROMIUM PROTECTIVE COATINGS, NOTING CATHODE
POLARIZATION A65-3216T
DEFORMATION AND ANNEALING EFFECTS ON CORROSION
RESISTANCE OF PURE AND PALLADIUM-ALLOYED TIIANIUM
IN SULPHURIC AND HYOROCHLORIC ACIDS
A65-34977
ALUMINUM ADDITIONS EFFECT ON TITANIUM CORROSION
RESISTANCE AND ELECTROCHEMICAL CHARACTERISTICS
WHEN IMMERSED IN SULFURIC ACID SOLUTIONS
A65-36014
ELECTROCHEMICAL CORROSION UP CAST IRON IN SODIUM
AND POTASSIUM SOLUTIONS
PROM.-3569 N65-3ID73
CORROSION OF CAST IRON PIPES AS ELECTROBIOCHEMICAL
PROCESS IN ANAEROBIC SOIL
FD3-39571T-166-1 N65-32693
CORROSION RATE OF BT-X TITANIUM AND
9 KHI8 N[2 M2 T STAINLESS STEEL IN MANGANESE-
AMMONIUM SULFATE SOLUTIONS A66-10990
EFFECT OF CORROSIVE ENVIRONMENTS ON VARIOUS METALS
AND ANTICORROSION TECHNIQUES TO PROTECT METAL
SURFACES A66-133T_
GALVANIC CORROSION IN PANEL-TYPE COUPLES OF
DISSIMILAR METALS WITH MAGNESIUM EVALUATED FROM
TENSILE STRENGTH LOSS A66-19714
CORROSION RESISTANCE AND ELECTROCHEMICAL
PROPERTIES OF ALLOYS OF NIOBIUM-TITANIUM SYSTEM
666-20838
CORROSION RESISTANCE, ELECTROCHEMICAL AND
MECHANICAL PROPERTIES OF ALLOYS OF TITANIUM-
NIOBIUM SYSTEM A66-20839
SURFACE HYDRIDE CORROSION FILM EFFECT ON
ELECTROLYTIC CORROSION AND OXIDATION OF TITANIUM
Ab6-20861
CORROSION RESISTANCE OF YTTRIUM IS HIGHER AT
HIGHER P H BECAUSE OF SLOWER ANOOIC PROCESS
A66-21747
CORROSION OF RHENIUM IN VARIOUS ACIDS AND
HYDROXIDES IS ELECTROCHEMICAL IN NATURE AND
DETERMINED BY KINETICS OF ANODIC AND CATHODIC
PROCESSES INVOLVED A66-21748
CORROSION OCCURRENCE AND CONTROL, NOTING PRONE
AREAS, DETECTION ANO REMOVAL A66-23014
CORROSION MECHANISM F_R EUTECTIC OR NEAR-EUTECTIC
MG- ZN ALLOYS IN HALIDE SOLUTION
A66-26026
ELECTROCHEMICAL ASPECTS OF CORROSION OF ALUMINUM
ALLOYS IN SODIUM CHLORIDE AT ELEVATED
TEMPERATURES IN TIIANIUM DYNAMIC LOOP FACILITY
ORNL-P-1430 N66-11492
LIGUIO ZIRCONIUM VISCOSITYt BINARY ALLOY
OXIDATIONv SYNTHESIS AND PROPERTIES OF ZIRCONIUM
BORIDE ALLOYS WITH MOLYBDENUM OISILICIOEt AND
ZIRCONIUM CORROSION IN ALKALI METAL CHLORIDE
JPRS-32341 N66-I7TT9
ZIRCONIUM CORROSION IN MOLTEN EQUIMOLAR MIXIURE OF
POTASSIUM AND SODIUM CHLORIDES N66-I7TB3
CATHODIC POLARIZATION OF SPENT ZINC PAINT COATINGS
FOR INCREASED PROTECTION AGAINST SEA WATER
CORROSION
1-42_-R N66-19189
• SUBJECT INDEX EMBRITTLEMENT
-ELECTROCHEMICAL OXIDATION
CORROSION PREVENTION COATING BY ELECTROCHEMICAL
OXIDATION / ELOXAL! METHOD FOR ALUMINUM AIRCRAFT
SURFACES A65-20692
ANODIC PASSIVATION OF STAINLESS STEEL BY
ELECTROCHEMICAL OXIDATION OF METAL SURFACE -
CORROSION RESISTANCE
RIA-65-1190 N&5-36739
ELECTROCHEMISTRY
MECHANISMS OF CORROSION PROCESSES ON ALUMINUM -
CDRRbSION WEIGHT LOSSES, OXIDE FILM THICKNESS
DETERMINATION AND ELECTROCHEMICAL MEASUREMENTS
ARL/MET-54 N65-22059
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF
AL-BASED FE, NI, Tit CU AND SB ALLOYS AND
INTERMETALLIC COMPOUNDS A66-208_0
DIFFUSION OF ELECTROLYTIC HYDROGEN THROUGH
MEMBRANES OF IRON CRYSTALS AS FUNCTION OF STRESS_
TEMPERATURE AND DISSOLVED HYDROGEN CONCENTRATION
A66-23OTI
tL_Ci_CMEMICAL ASPECTS _F HOT SOLID _AIT _TRFSS
CORROSION CRACK FORMATION IN TITANIUM ALLOYS
N66-16195
ELECTRODE
METAL_ ALLOYf AND METAL COMPOUND TESTING FOR
CORROSION RESISTANCE AND ACTIVITY AS OXYGEN
ELECTRODES FOR HYDROX FUEL CELL WITH ALKALINE
ELECTROLYTE
NASA-CR-75199 N66-26759
ELECTROK!NETICS
ELECTROKINETIC PROCESSES AND MECHANISM OF
DISPERSION ACTION IN MOTOR OIL ADDITIVES
DETERMINED BY RADIOACTIVE TRACERS
N66-III13
ELECTROLYTE
HYDROGEN-OXYGEN ELECTROLYTIC REGENERATIVE FUEL
CELL DEVELOPMENT AND TESTS - MATERIAL CORROSION
STUDIESt CYCLE CONTROLLER ASSENBLYI AND PARTS
FABRICATION
NASA-CR-§T665 N65-ZOBOT
ELECTROLYTIC POLARIZATION
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF TITANIUM
IN SULFURIC ACID AND HYDROCHLORIC ACID SOLUTIONS
DURING SQUARE WAVE AC POLARIZATION
A65-20369
CATHODIC POLARIZATION OF SPENT ZINC PAINT COATINGS
FOR INCREASED PROTECTION AGAINST SEA WATER
CORROSION
T-BZB-R N66-19189
ELECTROMAGNETIC FIELD
ELECTRIC STRAIN GAUGE FOR HIGH TEMPERATURE OR
CORROSIVE ENVIRONMENTS AND ELECTROMAGNETIC
FIELDS - TENSOMETER
FTD-TT-6_-872/I£2 N65-19200
ELECTROMAGNETIC PUMP
ELECTROMAGNETIC PUMP DEVELOPMENT FOR CIRCULATION
OF VERY CORROSIVE /FLUORINATED COMPOUND/ GASES
CEA-R-2T4_ N66-IBB72
ELECTROMECHANICAL DEVICE
NONSTRUCTURAL MATERIALS FOR SPACE UTILIZATION
INCLUDING LUBRICANTSe SLIDING ELECTRICAL CONTACTS
AND DIELECTRICS A66-28006
ELECTROMOTIVE FORCE
REVISED ELECTROMOTIVE SERIES INCLUDING METALS AND
ALLOYS RELATED TO CORROSION
RIA-66-469 N66-29157
ELECTRON CAPTURE
CATHOOIC DEPOLARIZATION THEORY OF BACTERIAL
CORROSIONt USING DESULFOVIBRIO DESULFURICANS WITH
BENZYL VIOLOGEN AS ELECTRON ACCEPTOR
A66-22303
ELECTRON DIFFRACTION
OXIDE AND CARBIDE CORROSION PRODUCTS IN MATRIX AND
SURFACE OF STEEL PLATE BY ELECTRON DIFFRACTION
M65-933 N66-18080
ELECTRON NICROSCOPE
ELECTRON MICROSCOPE STUDY OF SURFACE TOPOGRAPHY
CHANGES IN RUNNING TRACK IN ROLLING CONTACT
FATIGUE TESTER
ASLE PAPER 66-LC-29 A65-31TIS
CORROSION FILM ON INCONEL AND AISI 304 STAINLESS
STEEL INVESTIGATION WITH SCANNING ELECTRON
MICROSCOPE AND SPINNING SOURCE MASS SPECTROGRAPH
MICROPROBE
WERL-1114-I N66-1BB99
ELECTRON MICROSCOPY
TRANSMISSION ELECTRON MICROSCOPY STRUCTURAL
ANALYSIS OF DISLOCATIONS IN STRESS-CORROSION
CRACKING OF T075 ALUMINUM ALLOY
A66-18761
ELECTRON MICROSCOPY APPLICATIONS TO FRACTURE
MECHANICS FOR DETERMINING CRACK PROPAGATION
DIRECTION, AND CHARACTERISTIC DIFFERENCES
BETWEEN STRESS CORROSION AND HYDROGEN
EMBRITTLEMENT
SM-BqISO N66-22627
COMPOSITION EFFECT ON PLUTONIUM METAL CORROSION
STUDIED BY SPECTROGRAPHIC ANALYSISt
METALLOGRAPHYw AND ELECTRON MICROSCOPIC
EXAMINATIONS
RFP-511 N66-27404
ELECTRON PROBE
ELECTRON PROBE ANALYZER FOR INVESTIGATING
ZIRCONIUM ALLOY CORROSION
OP-906 N65-16BTO
ELECTRONIC EQUIPMENT TESTING
RELIABILITY TESTING PROGRAM FOR ESTIMATING
CYCLICAL LIFE FOR EQUIPMENT EXPERIENCING ONLY
WEAROUT FAILURE A65-26059
ELECTROPLATING
WEAR CHARACTERISTICS OF ELECTROPLATED METAL
COATING COMBINATIONS FOR USE IN ROTARY SWITCHES
SC-DR-65-269 N66-2Z066
HYDROGEN EMBRITTLEMENT RESULTING FROM CQRROSIONt
CATHODIC PROTECTIONw AND ELECTROPLATING
QR-3 N66-31566
ELECTROSTATIC FIELO
DIAMAGNETIC, SUPERCONDUCTING! ELECTROSTATIC AND
FREELY AND PARTIALLY SUSPENDED MAGNETIC BEARINGS
AbP-16768
EMBRITTLENENT
STRESS CORROSION CRACKING CAUSED BY
ELECTROCHEMICAL DISSOLUTION_ ALLOYING AND HYDROGEN
EMBRITTLEMENT OF STEELS IN SOLUTIONS AND LIQUID
METALS A65-15126
THERMODYNAMICS OF TWO-PHASE FLOWt CORROSION AND
OXIDATION, EMBRITTLEMENT IN STEELS FOR NUCLEAR
REACTOR VESSELSt AND URANIUM OXIDE RESEARCH
EUR-18_O.E N65-16696
HIGH STRENGTH STEEL PROTECTION AGAINST CORROSION
AND HYDROGEN EMBRITTLEMENT N65-19236
CORROSION RESISTANT AND ENBRITTLENENT
CHARACTERISTICS OF TITANIUM-CADMIUM PLATING
A600 N65-22093
LIQUID METAL EMBRITTLEMENT NOTING STRESS AND
INTERGRANULAR CORROSION! HYDROGEN EMBRITTLEMENT
AND BEHAVIOR OF SILVER CHLORIDE CRYSTAL
A66-11698
EMBRITTLEMENT OF TANTALUM BY ROOM TEMPERATURE
DEFORMATION IN PRESENCE OF HYDROGEN
A66-33_41
ELECTRON MICROSCOPY APPLICATIONS TO FRACTURE
MECHANICS FOR DETERMINING CRACK PROPAGATION
DIRECTION! AND CHARACTERISTIC DIFFERENCES
BETWEEN STRESS CORROSION AND HYDROGEN
1-25
ENERGY LOSS
EMBRITTLEMENT
SM-69150 N66-2262T
CHEMICAL MILLING EFFECT ON SUSCEPTIBILITY OF HIGH
STRENGTH STEELS TO HYDROGEN EMBRITTLEMENT AND
STRESS CORROSION CRACKING
NAEC-AML-2418 N66-29945
HYDROGEN EMBRITTLEMENT RESULTING FROM CDRROSION_
CATHODIC PROTECTION_ AND ELECTROPLATING
QR-3 N66-31544
ENERGY LOSS
VANISHING OF SLIDING IN MECHANICAL SYSTEMS WITH
DRY FRICTION A65-27690
ENGINE COOLANT
CORROSION LOOP PROGRAM TO INVESTIGATE STRUCTURAL
MATERIALS AND NA K COOLANT IN SNAP-8 PRIMARY
COOLANT CIRCUIT
NASA-CR-Bg822 N66-16305
ENGINE MONITORING SYSTEM
STATISTICAL STUDY OF SPECTROMETRIC DIL ANALYSIS
METHOD FOR AIRCRAFT ENGINE MONITORING SYSTEM
0A-37-64 N65-22936
ENGINE TESTING
LABORATORY_ COMPONENT AND ENGINE TESTS FOR
LUBRICANT PROPERTIES OF J-T9 JET ENGINE INCLUDING
ELASTOMER VOLUME SWELLt OXIDATION-CORROSION,
LUBRICITYt ETC
SAE PAPER 650816 A66-10821
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-12253
HIGH TEMPERATURE BEARING LUBRICANT REQUIREMENTS
FOR JET ENGINE LUBRICATION SYSTEMS
SAE PAPER 660072 A66-2015T
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-30574
ENVIRONMENTAL CHAMBER
DRY COMPOSITE LUBRICATED BEARINGS FOR AEROSPACE
ENVIRONMENTAL CHAMBER
AEDC-TR-65-35 N65-1952T
DRY COMPOSITE LUBRICATED GEARS FOR AEROSPACE
ENVIRONMENTAL CHAMBER
AEDC-TR-65-65 N65-22375
ENVIRONMENTAL TESTING
CORROSION OF ALUMINUM AND MAGNESIUM ALLOYS IN
TROPICAL ENVIRONMENTS
NRL-61O5 N65-19255
STRESS CORROSION PROPERTIES OF 12 PERCENT NICKEL
MARAGING STEEL WELDMENTS IN MARINE ENVIRONMENTS
S-23309 N65-30915
LUBRICANT SELECTION FOR LUNAR MISSIONS AND MANNED
SPACECRAFT BASED ON COMPATIBILITY WITH OXYGEN-RICH
ENVIRONMENTt PROPELLANTt ANOOIC COATINGS AND
SLIDING FRICTION BEHAVIOR IN VACUUM
ASLE PAPER 66AM TA2 A66-30_15
SALT STRESS CORROSION OF TI-B AL-I MO ALLOY SHEET
AT ELEVATED TEMPERATURES - SURFACE TREATMENT
EFFECT
NASA-TM-X-Sb8BI N66-29601
EVALUATION OF PERFORMANCE OF VARIOUS LUBRICANTS ON
BALL BEARINGS OPERATING IN SIMULATED SPACE
ENVIRONMENT N66-32538
EPOXY RESIN
AIRCRAFT FUEL TANK COATING CORROSION RESI_TANCEv
DISCUSSING POLYURETHANE AND EPOXY MATERIAL
CHARACTERISTICS AND APPLICATION
A66-17691
EROSION
CORROSION-EROSION TESTING OF STAINLESS STEEL
i .
SUBJECT INDEX
OXYGENATED SATURATED STEAM
ACNP-6_O01 N6S-18657
ESTER
SYNTHETIC LUBRICANTS COMPOUNDED FROM ORGANIC
ESTERS A65-25505
_EST LUBRICANT CHARACTERISTICS OF ESTERSt
SILICONES AND FLUORINATED HYDROCARBDNS COMBINEO IN
NEW SYNTHETIC LUBRICANT A65-33627
SYNTHESISt CHARACTERIZATIONI AND ESTER-ESTER
INTERCHANGE STUDY OF MIXED ESTER 2-ETHYLHEXYL
BENZYL AZELATE FOR USE AS LOW TEMPERATURE
INSTRUMENT OILS
NRL-6169 N65-221_',6
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPIC ANALYSIS
OF MIXED PENTAERYTHRITOLt OIPENTAERYTHRITOLt AND
IRIMETHYLOLPROPANE ESTERS
NRL-630T N66-15016
ETHYL
SYNTIIESISt CHARACTERIZATION_ AND ESTER-ESTER
INrERCHANGE STUDY OF MIXED ESTER 2-ETHYLHEXYL
BENZYL AZELATE FOR USE AS LOW TEMPERATURE
INSTRUMENT OILS
NRL-6149 N65-22166
ETHYL ALCOHOL
ETHYLHEXYLAZELATE BASED LUBRICANTS FOR BALL
BEARINGS
NRL-6356 N66-2112 I
ETHYLENE
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
MAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPOUNDS
DESIRABLE FOR BEARINGS A65-25642
ETHYLENE COMPOUND
SY;_THESIS OF SULFUROUS ANTIWEAR DIL ADDITIVES ON
t:THYLENE SULFIDE AND FATTY ACID BASES
N66-11083
ETHYLENE OXIDE
CORROSIC3N OF MATERIALS BY ETHYLENE GLYCOL-WATER
CHIC-216 N65-29916
FRICIION REDUCTION EFFECTS ON TURBULENT FLOWS IN
CISTILLED WATER BY DILUTE ADDITIVE OF HIGH
MDLECULAR WEIGHT POLYETHYLENE OXIDE
TR-I N66-107TT
EUTECTIC ALLOY
CORROSION MECHANISM FOR EUTECTIC OR NEAR-EUTECTIC
MG- ZN ALLOYS IN HALIDE SOLUTION
A66-26026
EVAPORATION
DEGRADATION OF POLYMER COMPOSITIONS IN VACUUM IN
EVAPORATION ANO SLIDING FRICTION EXPERIMENTS
NASA-IM-X-54569 N65-35203
EVAPORATION RATE
EVAPORATION RATESI FRICTIONt AND WEAR OF
LUBRICATING MATERIALS UNDER VACUUM CONDITIONS
NASA-TM-X-52oog N65-35475
VACUUM EFFECTS ON LUBRICANTS AND BEARING MATERIALS
DUE TO REDUCED AMBIENT PRESSURE AND LOW
CONCENTRATION OF OXIDIZING GASES
A66-26383
EXPLOSIVE FORMING
EXPLOSION CLADDING FOR BONDING SIMILAR AND
DISSIMILAR METALS WITHOUT INTERMEDIATE METAL OR
EXTERNALLY APPLIED HEAT A66-12317
EXPOSURE
EXTENDED EXPOSURE TO HEATED LITHIUM HYDRIDE EFFECT
GN TENSILE PROPERTIES OF STAINLESS STEELS
NAA-SR-MEMO-IOBB5 N66-18903
EXTRUSION
DEFORMATION THEORY APPLICATIONS, LUBRICATIONt
EXTRUSION LIMITATIONS_ AND THIN SHEET ROLLING
PROBLEMS IN METAL WORKING
MAB- 206-M 13/ N66-21312
1-26
SUBJECT INDEX
F
FACILITY
ULTRAHIGH TEMPERATURE REACTOR EXPERIMENT -
FACILITY CONSTRUCTION_ COMPONENT DEVELOPMENTt
HELIUM COOLING SYSTEM, SYSTEMS ANALYSES_
NEUTRONIC CALCULATIONS_ AND GRAPHITE CORROSION
LA/MS/-3112 N65-36466
FAILURE
METALLURGICAL INVESTIGATION OF HYDROGEN PREHEATER
TUBE FAILURE - STRESS CORROSION, ZINC
CONTAMINATION, CRACK DETECTION, OVERHEATING
EFFECTS, AND FAILURE SIMULATION
RN-TM-O312 N66-29548
FAILURE MODE
DESIGN CRITERIA FOR AVOIDANCE OF FATIGUE BREAKAGE
AND EXCESSIVE WEAR BASED ON THEORIES OF FAILURE
FOR DUCTILE AND BRITTLE MATERIALS
A65-14459
RELIABILITY TESTING PROGRAM FOR ESTIMATING
CYCLICAL LIFE FOR EQUIPMENT EXPERIENCING ONLY
WEAROUT FAILURE A6b--L_Ub_
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE MODE, FRACTURE TOUGHNESSt
FATIGUE PROPERTIES, MACHINING AND FORMING METHODS
A65-35056
STRESS CORROSION TESTS ON ALUMINUM ALLOYS WITH
RESPECT TO STATISTICAL NATURE OF DISTRIBUTION
OF FAILURE TIMES
NASA-TM-X-53355 N66-16066
FAILURE MODE AND OPERATION LIFE OF BALL BEARINGS
USING FLUID LUBRICANTS AT HIGH TEMPERATURES IN
RECIRCULATING SYSTEM
NASA-CR-T4ODT N66-23670
FAST REACTOR
FUEL TANK MATERIAL COMPATIBILITY WITH FAST
BREEDER REACTOR FUEL
LA-DC-7315 N66-18290
FATIGUE
MARINE METAL CORROSION - HIGH STRENGTH ALLOY AND
TITANIUM ALLOY STRESS CORROSIONt CATHODIC
PROTECTIONt CORROSION FATIGUEt AND ANTIFDULING
PAINT FOR ALUMINUM ALLOYS
NRL-MEMO-1636 N66-14232
FATIGUE DIAGRAM
CURVES AS QUANTITATIVE CRITERIA OF CORROSION
FATIGUE OF METALS 665-3B015
FATIGUE LIFE
DESIGN CRITERIA FOR AVOIDANCE OF FATIGUE BREAKAGE
AND EXCESSIVE WEAR BASED ON THEORIES OF FAILURE
FOR DUCTILE AND BRITTLE MATERIALS
A65-14459
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE MODEL FRACTURE TOUGHNESSv
FATIGUE PROPERTIES, MACHINING AND FORMING METHODS
A65-35056
FATIGUE LIFE AND CONTACT WEAR IN TOOL STEEL
EFFECTEO BY DIESTER AND MINERAL OIL LUBRICANTS
RS-461 N65-I6825
LUBRICANT EFFECT ON FATIGUE LIFE OF STATIONARY
BALL ON FLAT CONTACT SUBJECTED TO OSCILLATORY
NORMAL LOAD
ASME PAPER 65-WA/CF-3 A66-15622
CORRELATION EQUATION ESTIMATING PITTING FATIGUE
LIFE OF BEARINGS FROM MINIMAL ROLLING CONTACT RIG
DATA
ASME PAPER 65-WAICF-5 A66-15624
SERVICE LIFE OF ANTIFRICTION BEARINGS REPRESENTED
BY WEIBULL DISTRIBUTION LAWI WITH COMPUTER METHO0
FOR PARAMETERS AND DENSITY FUNCTION
A66-16686
FILM THICKNESS
FATIGUE TEST
LUBRICANTS EFFECT ON STEEL AND OTHER METAL FATIGUE
LIVES IN ROTATING CANTILEVER FATIGUE TESTS
A65-26570
STRESS CORROSIONv DELAYED FAILURES_ FATIGUE
CORROSION AND RELATION BETWEEN THESE PHENOMENA -
COMMISSARIAT ON ATOMIC ENERGYv METALLURGICAL
COLLOQUIUMt CADARACHE, RHONE_ FRANCEt JUNE
1964 A66-33640
FATIGUE TESTING MACHINE
ELECTRON MICROSCOPE STUDY OF SURFACE TOPOGRAPHY
CHANGES IN RUNNING TRACK IN ROLLING CONTACT
FATIGUE TESTER
ASLE PAPER 66-LC-29 A65-31715
DEVICE FOR TAKING LONG TIME CORROSION FATIGUE
CURVES ON SMALL CROSS SECTION SPECIMENS AT HIGH
TEMPERATURES AND PRESSURES A66-20633
TRAPEZOIDAL STRESS WAVEFORMS EFFECT ON LOW CYCLE
CORROSION FATIGUE STRENGTHt CLARIFYING MECHANISM
OF CORROSION FATIGUE 666-23849
FATTY ACID
RELATION BETWEEN CHAIN LENGTH IN SATURATED
ALIPHATIC ACIDS AND STRUCTURE OF PSEUDOGELS
THICKENED WITH THEIR LI AND CA SOAPS STUDIED FOR
LUBRICATING PURPOSES A65-31216
CALCIUM SOAPS OF SYNTHETIC FATTY ACID FRACTION AS
METAL DRAWING LUBRICANT
FTD-TT-66-1197/1 N65-33675
SYNTHESIS OF SULFUROUS ANTIWEAR OIL ADDITIVES ON
ETHYLENE SULFIDE AND FATTY ACID BASES
N66-IIO83
FILLER
EFFECT OF FINELY DIVIOED MATERIALS ON POLYDIMETHYL
SILICONE OIL - FILLER REINFORCEMENT IN SILICONE
LIQUID POLYMERS
RAE-TR-66061 N66-31918
FILM
WEAR AND FRICTION OF HIGH TEMPERATURE SOLID FILM
LUBRICANT IN HIGH VACUUM AND IN AIR
N65-29961
VAPOR-DEPOSITED THIN GOLD FILMS AS LUBRICANT IN
VACUUM
NASA-TN-D-306O N65-34221
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-50/SPUR POWERPLANT
TIM-916 NAb-I1BI9
ORY FILM LUBRICANT DEVELOPMENT AND PERFORMANCE
COMPARISON WITH LIQUID LUBRICANTS
N66-17717
FILM THICKNESS
HYDRODYNAMIC LUBRICATION EMPHASIZING THICKNESS OF
LUBRICANT FILMS AND FORCES ON FILMS
665-15679
INVERSE PROBLEMS IN HYDRODYNAMIC LUBRICATION IN
WHICH FILM PRESSURE DISTRIBUTION IS ASSUMED AND
PROFILE TO BE DETERMINED IS ANALYZED IN
CONJUNCTION WITH DESIGN DIRECTIVES
665-23502
PRESSURE AND ELASTIC DISTORTION EFFECT ON THIN
FILM LUBRICATION OIL THICKNESS A65-23504
LUBRICANT FILM THICKNESS IN ELASTOHYDRODYNAMIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
ASLE PREPRINT 65AM 6A6 665-24250
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERSt NOTING CORRELATION FILM
WITH THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 662 665-26256
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUIDt DISCUSSING FILM THICKNESS
i-2T
FILTRATION SUBJECT INDEX
ASLE PAPER 66-LC-2Z A65-3IT[6
CONDUCTING LUBRICANT IN EXTERNALLY PRESSURIZED
BEARING WITH VARIABLE FILM THICKNESS IN PRESENCE
OF MAGNETIC FIELD DETERMINING FLOWw LOAD AND
ELECTRICAL CHARACTERISTICS A6fi-32310
ELASTOHYDRDDYNAMIC LUBRICATION THEORY. COMPARING
OIL-FILM THICKNESS PREDICTED BY DOWSUN AND
HIGGINSON WITH MEASUREMENTS FROM DISK MACHINE
LUBRICATED BY VARIOUS FLUIDS A65-32764
PRESSURE. TENPERATURE AND FILM THICKNESS BETWEEN
TWO CIRCULAR DISKS CORRELATED WITH THEORETICAL
SOLUTIONS OF THERMAL ELASTOHYDRODYNAMIC
LUBRICATION OF INFINITELY LONG ROLLERS
A6S-3276T
GEAR TOOTH ELASTOHYDRODYNAMIC LUBRICATION SURVEY
DATAI EXAMINING CASE HISTORIES ABS-32TTO
ELASTOHYDRODYNAMIC LUBRICATIONt REVIEWING WORK ON
FILM THICKNESS ANO SHAPE, PRESSURE AND STRESS
DISTRIBUTIONt SIDE LEAKAGE, ETC
A65-33218
FILM THICKNESS MEASURING APPARATUS IN
ELASTOHYDRODYNAMIC LUBRICATION EXAMINING FRICTION
COEFFICIENT, VISCOSITY AND SLIDING SPEED DATA
A65-33219
BIBLIOGRAPHY OF IME SYMPOSIUM ON
ELASTDHYDRODYNAMIC LUBRICATION AT LEEOS_ ENGLAND
IN SEPTEMBER 1965 A65-33220
M HD SQUEEZE FILM BEARINGS IN PRESENCE OF
ELECTROMAGNETIC FIELD
ASNE PAPER 66-WA/LUB-3 A65-33856
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERSt NOTING CORRELATION WITH
FILM THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT (SAN 6A2 Ab6-18291
LUBRICANT FILM THICKNESS IN ELASTOHYORODYNANIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
Abb-IB292
OIL FILM THICKNESS CAUSING HYDRODYNAMIC
LUBRICATION BETWEEN MOVING SURFACES OF MACHINE
COMPONENTS
COA-AERO-I86 N66-19008
FILTRATION
FRICTION REDUCTION IN PISTON TYPE HYDRAULIC SERVO
VALVES - FINE FILTRATION OF OIL AND PISTON
SEALING LAND TAPERING
RAE-TN-GW-312 N65-29663
FIRE PREVENTION
CORROSION INHIBITORS IMPROVEMENT IN METALS FROM
ATTACK BY HATER BASEDt FIRE RESISTANT_ HYDRAULIC
FLUID
BMR-5 N65-ZT926
FIRE RESISTANT LUBRICANT FOR TURBINES USING
PHOSPHOROUS COMPOUNDS AS BASE
FTD-TT-64-1291/1 N65-28723
FLAME SPRAYING
THERMAL AFTERTREATMENT AND FLAME SPRAYING
CHARACTERISTICS OF POLYAMIDE COATINGS
FTO-TT-66-1326/l&2 N65-282T6
FLAW
STRESS-CORROSION TEST TO DETERMINE CRITICAL FLAW
SIZE FOR REDUCTION OF EFFECTIVE FRACTURE
TOUGHNESS
S-23306 N66-11265
FLAW OETECTION
TEXTBOOK ON CHARACTERISTICS OF PRINCIPAL METALLIC
AND NONMETALLIC MATERIALS USED IN AIRCRAFT
STRUCTURES A6S-16908
FLEXIBLE BOOY
CHARACTERISTICS OF FLEXIBLE CIRCULAR PLATE.
CONSIDERING STRESS AND STRAIN IN FRICTION ZONE AT
CLAMPED SECTION A66-I118I
FLIGHT TEST
CORROSION PROTECTION FOR REACTOR ROTATING
ASSEMBLIES COVERING REQUIREMENTS, COATING TESTS
AND MATERIALS A65-16168
FLOW EQUATION
VISCOELASTIC NON- NENTONIAN LUBRICANT FLOW
EQUATIONS WITH SQUEEZE FILM SOLUTIONS
ASLE PAPER 66-LC-IO A65-ZZ795
INERTIAe TURBULENT AND VISCOUS TERNS COMPUTED FOR
SLIDER BEARING LUBRICATIONt USING MATRIX ALGEBRA
METHODS
ASLE PAPER 6¢-LC-16 A65-3IT20
FLOW SEPARATION
LUBRICANT FILM-VAPOR INTERFACE ANALYSIS AFTER
FLOW SEPARATION AND RUPTURE
MTI-65TRSB N66-22717
FLOW THEORY
TURBULENT FLUIO FLOW THEORY AND APPLICATION TO
HYBRID BEARINGS LUBRICATION
N10-3363-2 N66-18B_6
FLOW OF NONLINEAR VISCDPLASTIC MEDIUM BETWEEN TWO
PLATES N66-26219
FLUIO MECHANICS
FLUID MECHANICS! LUBRICATION_ CORROSIONt MASERSt
BIOLOGICAL STRESSt PROTECTIVE COATINGSt NEUTRON
ACTIVATIONt FRACTOGRAPHYt METABOLISHt GUIDED
MISSILE LAUNCHINGt AND CATAPULTS
AD-623630 N66-16668
FLUID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR MECHANISM N66-1TB¢I
FLUID DYNAMICSt HEAT TRANSFER, MATERIAL
DEVELOPMENTt CORROSIONt INSTRUMENTATION.
CHEMISTRYt AND COMPONENT DEVELOPMENT STUDIES IN
HIGH TEMPERATURE LIQUID METAL TECHNOLOGY REVIEW
BNL-953/PR-161 Nbb-Z33TI
NONLINEAR SOLUTION FOR FLOW INTERACTION BETWEEN
SELF-ACTING FOIL BEARING LUBRICANT AND EXTERNAL
PRESSURE
RR-65-12 N66-31111
FLUORIOE
NICKEL CORROSION TESTS FOR FLUORIDE VOLATILITY
PROGRAM - SMALL SCALE LABORATORY TESTS IN TUBE
FURNACES AND IN-PLANT EXPOSURE TESTS
ANL-69T9 N65-26TO9
FLUORIDE SOLID LUBRICANTS FOR EXTREME TEMPERATURE
AND CORROSIVE ENVIRONMENTS
NASA-TM-X-520TT N66-15263
FLUORINE
LIQUID FLUORINE CORROSION OF METALS IN IMPURITY-
FREE DRY SYSTEM AND RESULTANT PRODUCTSe NOTING
EFFECT OF SURFACE CONTAMINANTS A65-19259
LOW CORROSION RESISTANCE OF IRON-ALUMINUM ALLOYS
IN FLUORINE ATMOSPHERE AT HIGH TEMPERATURE
N65-13615
FLUORINE COMPOUND
EFFECT OF TEMPERATURE ON FRICTION AND NEAR OF
FILLED FLUORINATED PLASTIC MATERIALS
FTD-TT-66-IIT6/l_2 N65-EP1ZI
ELECTROMAGNETIC PUMP DEVELOPMENT FOR CIRCULATION
OF VERY CORROSIVE /FLUORINATED COMPOUND/ GASES
CEA-R-2766 Nbb-IBB72
FLUORO CORPOUNO
BEST LUBRICANT CHARACTERISTICS OF ESTERSp
SILICONES AND FLUORINATED HYDROCARBONS COMBINED IN
NEW SYNTHETIC LUBRICANT A65-336ZT
REDUCTION OF POLYMERIC FRICTION BY MINOR
CONCENTRATIONS OF PARTIALLY FLUORINATED
COMPOUNDS
NRL-b22T N65-Z6Z90
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SUBJECT INDEX
FLUOROCARBON
CORROSION OF UNALLOYED AND ALLOYED PLUTONIUM IN
MDNOBROMOBENZENE AND FREON 113 FLUOROCARBON
RFP-T_4 N66-31065
FOIL BEARING
EQUATIONS FOR SELF-ACTING FOIL BEARINGS - EFFECTS
OF BENDING STIFFNESS OF TAPE AND COMPRESSIBILITY
OF LUBRICANT
RR-65-1 N65-21054
INTERACTION BETWEEN SELF-ACTING AND EXTERNALLY
PRESSURIZED LUBRICANT FLOW IN FOIL BEARING
RR-65-12 N66-I8519
SELF-ACTING FOIL BEARING INFINITE WIDTH
RR-65-16 N66-21681
NONLINEAR SOLUTION FOR FLOW INTERACTION BETWEEN
SELF-ACTING FOIL BEARING LUBRICANT AND EXTERNAL
PRESSURE
RR-65-12 N66-31111
FORCED CONVECTION
Cg_nT|ON R_T_TANCF nF MOLYBDENUM-CHROMIUM STEEL
IN MERCURY FORCED CONVECTION CORROSION LOOP FOR
NUCLEAR AUXILIARY POWER SYSTEM COMPONENTS
NASA-CR-54719 N66-19515
FORMALDEHYDE
WEAR RESISTANCE DF SLEEVE BEARINGS HADE FROM
POLYMERPOLYFORMALDEHYDE IPFA/
FTD-TT-65-329/I&2&4 N65-33005
ALKYLPHENOL ADDITIVES OF FORMALDEHYDE CONDENSATION
FOR USE IN LUBRICATING MOTOR OILS
N66-11079
FRACTOGRAPHY
FLUID MECHANICSt LUBRICATIONt CORROSIONt MASERSw
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON
ACTIVATIONI FRACTOGRAPHY, METABOLISM: GU!DFO
MISSILE LAUNCHING_ AND CATAPULTS
AD-623630 N66-I6668
FRACTURE MECHANICS
ALUMINUM ALLOY CORROSION AND FRACTURE UNDER
TENSION SHOWING RELATION TO INTERGRANULAR
CORROSION A65-19790
STRESS CORROSION RUPTURING OF TITANIUM ALLOY -
FRACTURE MECHANICS
NASA-CR-bT71O N66-108T6
FRACTURE TOUGHNESS, FATIGUE CRACK PROPAGATIONt AND
CORROSION CHARACTERISTICS OF ALUMINUM ALLOY
PLATES FOR WING SKINS
AD-625_5_ N66-18520
ELECTRON MICROSCOPY APPLICATIONS TO FRACTURE
MECHANICS FOR DETERMINING CRACK PROPAGATION
DIRECTIONw AND CHARACTERISTIC DIFFERENCES
BETWEEN STRESS CORROSION AND HYDROGEN
EMBRITTLEMENT
SM-49150 N66-22627
FRACTURE TOUGHNESS
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE WOOEr FRACTURE TOUGHNESSt
FATIGUE PROPERTIES_ MACHINING AND FORMING METHODS
A65-35056
FRACTURE TOUGHNESS_ FATIGUE CRACK PROPAGATION,
AND CORROSION CHARACTERISTICS OF ALUMINUM ALLOY
PLATES FOR NING SKINS
AD-453T33 N65-1_32T
FRACTURE TOUGHNESS AND STRESS CORROSION RESISTANCE
OF SEVERAL HEATS OF MARAGING STEEL COMPARED WITH
RESULTS FOR LOW-ALLOY AND HOT-WORK DIE STEEL
A66-16801
STRESS-CORROSION SUSCEPTIBILITY OF HIGH-STRENGTH
STEEL AT VARIOUS LEVELS OF TENSILE YIELD STRENGTH
AND FRACTURE TOUGHNESS
ASHE PAPER 66-MET-5 A66-269T3
STRESS-CORROSION TEST TO DETERMINE CRITICAL FLAW
SIZE FOR REDUCTION OF EFFECTIVE FRACTURE
FRICTION
TOUGHNESS
S-23306 N66-11265
STRESS-CORROSION SUSCEPTIBILITY OF ULTRAHIGH
STRENGTH STEEL EVALUATED IN TERMS OF FRACTURE
TOUGHNESS
R-IT82 N66-19_82
FREEZING POINT
LOW-FREEZING-POINT OIL PREPARATION BY EXTRACTING
PARAFFINS FROM PETROLEUM DISTILLATES WITH
CARBAMIDE
FTO-TT-65-I509/l&4 N66-282TT
FREON
CORROSION OF UNALLOYED AND ALLOYED PLUTONIUM IN
NONOBROMOBENZENE AND FREON 113 FLUOROCARBON
RFP-766 N66-31065
FRETTING
HARDNESS EFFECTS OF STEEL BRIDGES ON ADHESION TO
COLD DRAWN MILD STEEL AS INITIAL STAGE OF FRETTING
PROCESS IN INITIATION OF FATIGUE CRACKS
A65-18627
PAiLURE _F W C- CO _OATED ROD-GLAND BEARING
CAUSED BY FRETTING AND PROTECTION MEASURES,
EXAMINING HYDRAULIC ACTUATORS AS PRECISION
POSITING DEVICES A65-1862B
WEAR AND GREASE LUBRICATION EFFECTS IN MATCHED
AIRCRAFT SPLINE SPECIMENS SUBJECTED TO OSCILLATORY
MOTION Ab6-30572
FRETTING CORROSION
EFFECT OF GREASE CHARACTERISTICS ON FRETTING
DAMAGE
RIA-66-3§T5 N65-179OB
FRICTION
BEARINGS AND LUBRICANTS REVIEW AND DIGEST OF
LITERATURE FROM 1962 TO 1963 A65-14065
CONTACT FRICTION EFFECTS ON FATIGUE PHYSICAL LIMIT
AND CYCLIC STRENGTH OF STEEL A65-1_788
LUBRICATION MECHANISMS AND EFFECTS OF CRYSTAL-
LATTICE STRUCTURE_ HARDNESS ANO SURFACE
CHARACTERISTICS UPON WEAR AND FRICTION PHENOMENA
A65-26490
STRUCTURAL CHANGES DURING FRICTION OF GRAPHITIZED
MATERIAL_ COMPARING CRYSTAL SIZES AND INTEGRAL
LINE INTENSITY OF INITIAL AND WEAR PRODUCT
A65-31529
INTERFACE FRICTION BETWEEN TOOL AND WORKPIECE
DURING HOT METAL DEFORMATION
IITRI-B6OZT-2 N65-13989
FRICTION AT TOOL-WORK INTERFACE IN HOT METAL
DEFORMATION PROCESSING
IITRI-BAO2T-3 N65-16222
CRYSTAL STRUCTURE INFLUENCE ON FRICTION AND WEAR
OF TITANIUM AND TITANIUM ALLOYS IN VACUUM
NASA-TN-D-2671 N65-17459
ULTRASONIC INSPECTION OF ANTIFRICTION BEARINGS
AD-656013 N65-19727
SOLID MOLYBDENUM DISULFIDE LUBRICANT APPLIED TO
CUTTING PORTION OF TOOLS AND FRICTIONAL PARTS
OF MACHINES
FTD-TT-66-1168/I N65-22641
VARIOUS TECHNIQUES USED TO PROTECT MECHANISMS
OPERATING IN SPACE FROM MALFUNCTIONS DUE TO
FRICTION
NASA-CR-62282 NAB-ZZ55T
MEASURING APPARATUS FOR STUDYING BALL BEARING
SPINNING FRICTION
NASA-TN-O-ZT96 N65-23819
ELASTIC SLIPPING AND FRICTION COUPLINGS BETWEEN
ROLLERS OF VARIOUS MATERIALS N65-246_0
REDUCTION OF POLYMERIC FRICTION BY MINOR
I-Z9
*m
FRICTION COEFFICIENT SUBJECT INDEX
CONCENTRATIONS OF PARTIALLY FLUORINATED
COMPOUNDS
NRL-6227 N65-26290
REDUCTION OF FRICTION WITH FORCED ROTATION OF
OUTER RACES OF BALL BEARINGS IN SUPPORTS OF
INSTRUMENT SHAFTS N65-28269
EFFECT OF TEMPERATURE ON FRICTION AND WEAR OF
FILLED FLUORINATED PLASTIC MATERIALS
FTD-,-TT-64-1176/IE2 N65-29121
WEAR AND FRICTION OF HIGH TEMPERATURE SOLID FILM
LUBRICANT IN HIGH VACUUM AND IN AIR
N65-29941
ADSORPTION AND FRICTION OF MINERALS UNDER HIGH
VACUUM AND EXTREME TEMPERATURE CONDITIONS -
ENGINEERING BEHAVIOR OF PARTICULATE SYSTEM WITH
CLEAN_ DRY SURFACES
R6_-62 N65-30626
EFFECT OF FRICTION ON DYNAMICS OF SERVO SYSTEMS
WITH RANDOM SELECTION OF MECHANICAL
RESISTANCE MAGNITUDE N65-31656
EVAPORATION RATES, FRICTIONI AND WEAR OF
LUBRICATING MATERIALS UNDER VACUUM CONDITIONS
NASA-TM-X-S2009 N65-35475
FRICTION AND HEAT FLOW DETERMINATION FOR
SELF-SIMULATING BOUNDARY LAYER PROBLEMS
N65-35856
BOOK ON FRICTION AND NEAR COVERING NATURE OF
INTERACTION BETWEEN SOLID SURFACESt GENERAL
CONCEPTS AND ENGINEERING AND DESIGN CALCULATIONS
A66-13834
FRICTION CORROSION CAUSED BY ALTERNATE PIVOTING OF
STEEL BALL ON PLANE OF LIGHT ALLOY
A66-27936
STARTING FRICTION AND KINETIC FRICTION OF PTFE
FABRIC-LINED SPHERICAL BEARINGS AND DEFLECTION AND
PERMANENT SET UNDER STATIC LOADING
A66-31932
GYROSCOPE IN GIMBAL SUSPENSION - DIFFERENTIAL
EQUATIONS OF MOTIONt AXIS STAEILITY_ AND EFFECT
OF FRICTION AT GIMBAL-RING AXES
FTD-TT-65-416/I&2 N66-12595
LUBRICITY PROPERTIES OF HIGH TEMPERATURE JET FUELS
QPR-I N66-13626
FRICTIONt NEARw AND AOHESION CHARACTERISTICS OF
TITANIUM-ALUMINUM ALLOYS IN VACUUM
NASA-TN-D-3235 N66-15691
GRAZN ORIENTATION INFLUENCE ON FRICTION PROPERTIES
OF TUNGSTEN
NASA-TN-D-3238 N66-15492
FRICTION AND WEAR CHARACTERISTICS OF POLYMIDE AND
FILLED PDLYMIDE CDMPOSITIONS IN VACUUM
NASA-TN-D-3261 N66-16588
FRICTIONAL BEHAVIOR AND LUBRICATION OF METALS IN
HOT METAL DEFORMATION
NTI-66TRI8 N66-25854
MOTION OF INTEGRATING GYROSCOPE WITH DRY FRICTION
N66-26106
ULTRAHIGH-VACUUM FRICTION STUDIES OF SNAP REACTOR
MATERIALS
NAA-SR-9666 N66-2TI36
WEAR AND FRICTION OF LUBRICATED AND UNLUBRICATEO
STAINLESS STEEL BEARINGS IN SLIDING AND ROLLING
CONTACT IN ULTRAHIGH VACUUM AND VARIOUS GAS
ENVIRONMENTS
NASA-CR-65376 N66-27232
VIBRATION EFFECT ON FRICTION TORQUE IN CYLINDRICAL
GUIDE BEARINGS FOR BALANCE-WHEEL SPINDLE
FSTC-HT-23-60-66 N66-27598
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FRICTION DUE TO BALL NOTION IN ANGULAR CONTACT
BALL BEARING
NASA-TM-X-522OT N66-2801B
SUBSURFACE TRANSPORTATION TESTS FOR TRAFFICABILITY
OF WHEELED VEHICLES IN DEEP SNOW
TR-I60 N66-29932
FRICTION COEFFICIENT
IODINE-ANISOLE AND IODINE-ANISDLE-TURBINE OIL AS
BOUNDARY LUBRICANTS FOR CHRDNE STEELt NOTING
FRICTION REDUCTION AND DECREASE IN WEAR
A65-15681
EVALUATION OF INORGANIC SOLID FILM LUBRICANTS
BEING DEVELOPED FOR SPACE ENVIRONMENTS
A65-17681
LOW TEMPERATURE BOUNDARY LUBRICATION BEHAVIOR OF
THIN ORGANIC FILMSt EXAMINING FRICTION AND WEAR
BELOW AND ABOVE FILM MELTING POINT
ASLE PAPER 64-LC-6 AbS-IB054
FRICTION COEFFICIENT AT ELEVATED TEMPERATURES
DETERMINED BY PLANE-STRAIN COMPRESSION TEST OF
SEVERAL LUBRICANTS Ab5-IBTg_
WEAR AND FRICTION BEHAVIOR DE MOLYBDENUM-TUNGSTEN-
CHROMIUM ALLOYS IN HIGH TEMPERATURE SODIUM
ENVIRONMENTS
ASLE PAPER 66-LC-25 A65-22789
LOAD EFFECTS ON KINETIC FRICTION COEFFICIENT OF
MOLYBDENUM DISULFIDE POWDERS
ASLE PAPER 66-LC-21 A65-2279_
HIGH TEMPERATURE LUBRICATIONt SUPPLYING GRAPHS OF
FRICTION COEFFICIENT 465-23513
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGONe HELIUM AND NITROGEN MEDIA
A65-23565
PHYSICAL AND CHEMICAL PROPERTIES OF
DICHALCOGENIDES OF GROUP VB AND VIE METALS FOR
USE AS AEROSPACE SOLID LUBRICANTSt PRIMARILY
FRICTION AND ANTIWEAR CHARACTERISTICS
ASLE PREPRINT 65AM 5C3 A65-2_265
GRAPH-ANALYTICAL METHOD FOR DETERMINING EFFECT OF
FORCES OF DRY FRICTION IN BEARINGS DN OPERATION OF
GYROSCOPE SUSPENSION A65-30288
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGON, HELIUM AND NITROGEN MEDIA
A65-31530
SINTERING METHOD TO PROVIDE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAE PAPER 650796 A65-36836
MOLYBDENUM DISULPHIDE-GRAPHITE ALLOY AS SOLID
LUBRICANT DEMONSTRATING VERY LOW COEFFICIENT OF
FRICTION A65-36165
FRICTION COEFFICIENTS OF INORGANIC SOLID FILM
LUBRICANTS FOR USE IN SPACE ENVIRONMENTS
NASA-CR-6OT83 NBS-IT276
DETERMINATION OF FRICTION IN SLIDE GUIOES_
ANTIFRICTION PROPERTIES OF MATERIALS USED FOR
STRAP GUIDES_ AND FRICTION COEFFICIENT DEPENDING
DN DURATION OF CONTACT AND SLIDING SPEED
FTD-TT-66-1179/182 N65-28506
FRICTION INDUCEO VIBRATION TO DETERMINE EXISTENCE
OF CRITICAL VELOCITY OF DRIVEN SURFACE
ASME PAPER 65-LUB-5 A66-1_2_1
FRICTIONAL AND VISCOELASTIC PROPERTIES OF PLASTICS
AND RUBBER SHOW RELATIONSHIP TO SLIDING SPEED AND
TENPERATURE
ASME PAPER 65-LUB-IB A66-1624T
SOLID AND DRY-FILM LUBRICANTSI TABULATING KINETIC
COEFFICIENTS OF FRICTION_ NOTING PARTICLE SIZEt
VISCOSITYw COSTSt WEAR LIFEt APPLICATION_ ETC
A66-2¢099
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SUBJECT INDEX
EFFECT OF CRYSTALLINE STATE AND STRUCTURAL
ORIENTATION OF POLYMER ON ENDURANCE OF COUPLINGS
WITH POLYTETRAFLUOROETHYLENE COMPONENTSt ANALYZING
DRY FRICTION AND WEAR ON INTERFACES
A66-25912
FRICTION AND LUBRICATION OF POLYMERS
A66-26306
METAL FLOWw FRICTION AND LUBRICANT PERFORMANCE
DURING STAMPING OF THIN TITANIUM ALLOY BLANKS
A66-28202
GRAPHITE LUBRICANT PHYSICAL AND CHEMICAL
COMBINATIONS WITH OTHER MATERIALS FOR IMPROVED
HIGH TEMPERATURE FRICTION AND WEAR, DISCUSSING
NUCLEAR IRRADIATION FOR GRAPHITE LATTICE
MODIFICATION A66-31933
HIGH LOADe LOW SPEED SLIDING FRICTION TESTS ON
FLUID LUBRICANTS AND DRY LUBRICANTS FOR
DETERMINING COEFFICIENT OF FRICTION
NASA-TM-X-53331 N66-10669
THERMAL DECOMPOSITION OF ORGANIC PHOSPHORUS
COMPOUNU AUUIIIvES EG_ _ZCUCTIOM _ _#IZTION
COEFFICIENT N66-III06
OPERATING CONDITION AND GAP SIZE EFFECTS ON
FRICTION COEFFICIENT FOR POLYMER PLASTIC
BEARINGS - MATERIAL TESTING
FTD-TT-65-737/l_2_6 N66-12106
HEAT AND WEAR RESISTANT PLASTIC MATERIALS WITH
HIGH FRICTION COEFFICIENTS
FTD-MT-64-683 N66-16816
FRICTION COEFFICIENTS AND WEAR CHARACTERISTICS FOR
X-15 AIRCRAFT SKID LANDING GEAR
NASA-TN-D-3331 N66-18172
FRICTION COEFFICIENTS AND LUBRICATION FOR EXTREME
PRESSURE METAL WORKING
MTI-65TR59 N66-19192
MOLYBDENUM DISULFIDE-BASE SOLID LUBRICANTS WITH
LOW FRICTION COEFFICIENTS BETWEEN COUPLED
ELEMENTS
ATD--66-52 N66-31866
FRICTION NEASURENENT
BOOK CONCERNING MOLECULAR PHYSICS OF BOUNDARY
FRICTION ON METAL SURFACES A65-16663
CONCEPT THAT NONINTERCONNECTED LUBRICANT
RESERVOIRS SURFACE HAS LESS BOUNDARY LAYER
FRICTION THAN SMOOTHER SURFACE WITH APPARENT LAY,
GIVING TORQUE TEST ON SURFACE FINISHES
A65-2003_
FRICTION MEASUREMENT AND GASES EVOLVED DURING
CLEAVAGE OF LAMELLAR SOLIDS IN ULTRAHIGH VACUUM
ASLE PAPER 66-LC-18 A65-22Tgl
CYLINDRICAL BODY ROLLING FRICTION MEASUREMENTS
INCLUDING ROLLING RATE, LOAD AND SPECIFIC
PRESSURE, LUBRICATION, MATERIAL AND RADII OF
CURVATURE EFFECTS A65-22965
FRICTIONv LUBRICATION AND WEAR INCLUDING ROLLINGv
SLIDING AND ADHESION IN METALS AND NONMETALS AND
SURFACE TOPOGRAPHY STRUCTURE, USING ELECTRON
MICROSCOPY A65-23509
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION STUDIED, USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3AI A65-24252
THERMAL ELASTDHYORODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERS, NOTING CORRELATION FILM
WITH THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AN 6A2 A65-2_256
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADSI SPEEDS AND LUBRICANTS
ASLE PREPRINT 65AM 6A2 A65-2_258
FRICTION MEASUREMENT
SURFACE TEMPERATURES OF FRICTIONAL CONTACTS
CONSIDERING TWO ROLLING/SLIDING CONTACTS, HEAT
SOURCE MOVING OVER SURFACE AT VARIOUS SPEEDS AND
REPEATED CONTACT A65-25642
HEAT EXCHANGEr FRICTION AND MASS EXCHANGE IN
LAMINAR MULTICOMPONENT BOUNDARY LAYER DURING
INJECTION OF EXTRANEOUS GASES A65-29304
FRICTIONAL TORQUE MEASUREMENTS IN
ELASTOHYORODYNAMIC LUBRICATION
MTI-66TR63 N65-21665
DETERMINATION OF WEAR RESISTANCE OF FRICTION
COUPLINGS BY MEASUREMENT OF CONSUMPTION OF
WORKING MEDIUM
FTD-TT-65-69/l&2 N65-31718
CHARACTERISTICS OF FLEXIBLE CIRCULAR PLATE_
CONSIDERING STRESS AND STRAIN IN FRICTION ZONE AT
CLAMPED SECTION A66-111B1
CHARACTERISTICS OF PARTIALLY CLAMPED CORRUGATED
MEMBRANE, INVESTIGATING EFFECT OF FORCES DF
CLAMPING FRICTION A66-11182
_LIuING FRICTION TESTS AT IIITRAHIGH LOAD OF EIGHT
GREASES AND 18 DRY LUBRICANTS AND VARIOUS BASE
MATERIALS
ASLE PREPRINT 65-LC-23 A66-12249
FRICTION AND WEAR OF HEXAGONAL METALS AND ALLOYS
AS RELATED TO CRYSTAL STRUCTURE AND LATTICE
PARAMETERS IN VACUUM
ASLE PREPRINT 65-LC-IB A66-12252
MEASUREMENT OF FRICTION OF MATERIALS SLIDING IN
JP-_ FLUID TO PREDICT PERFORMANCE OF HYDRAULIC
PUMP A66-16136
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION STUDIED, USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3A1 A66-18289
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERS, NOTING CORRELATION WITH
FILM THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 6A2 A66-18291
OPERATIONt MAINTENANCE AND INSTALLATION OF
FRICTION AND NONFRICTION BEARINGS_ NOTING
CHARACTERISTICS, PROBLEMS_ ETC A66-22951
TEST RIG FOR GAS-LUBRICATED JOURNAL BEARINGS
MEASURING FRICTIONAL TORQUEr GAS FILM PRESSURE
DISTRIBUTION_ STATIC AND DYNAMIC ECCENTRICITY
CHANGESv ETC A66-26929
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LDADSv SPEEDS AND LUBRICANTS
ASLE PREPRINT 65 AM 6AZ A66-25367
MECHANISM OF PLASTIC DEFORMATION IN CRYSTALLINE
BODIESt DISCUSSING STATIC AND DYNAMIC FRICTIONAL
FORCES IN RELATION TO DISLOCATION STRUCTURE OF
BODIES IN CONTACT A66-25887
FRICTION AND HEAR OF HEXAGONAL METALS AND ALLOYS
AS RELATED TO CRYSTAL STRUCTURE AND LATTICE
PARAMETERS IN VACUUM
ASLE PREPRINT 65-LC-18 A66-30568
SLIDING FRICTION TESTS AT ULTRAHIGH LOAD OF
EIGHT GREASES AND 1B DRY LUBRICANTS AND VARIOUS
BASE MATERIALS
ASLE PREPRINT 65-LC-23 A66-305TI
NEW METHOD OF EVALUATING EFFECTIVENESS OF
ANTIABRASIVE PROPERTIES OF FUEL AND OIL
ADDITIVES N66-11115
TEST RIG FOR MEASURING WEAR AND FRICTION FOR
MATERIALS TESTED IN WATER UNDER PRESSURE
WAPD-288 N66-1885T
FRICTION AND WEAR CHARACTERISTICS OF MATERIALS FOR
GAS LUBRICATED BEARINGS UNDER STAT-STOP AND
1-31
FRICTION REDUCTION
NHIRL INDUCED RUBBING CONDITIONS
F-B2232 N66-20592
PLASTIC RESEARCH - SILICONE FLUIDS TO DECREASE
ADHESION OF PLASTIC TO SOLID SURFACESt AND LON
TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES OF
POLYAMIDES
FTD-TT-65-909/I_2_4 N66-ZZT59
LON TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES
OF CERTAIN POLYANIDES N66-22T6I
FRICTION MACHINE USED FOR EVALUATING EFFECTIVENESS
OF ACTION OF ANTI-SCORING ADMIXTURES TO OILS AND
FUELS
FTD-TT-65-1691/l&2_6 N66-29690
FRICTION REDUCTION
OILt GAS AND SPIRAL BEARINGSv COMPARING PROPERTIES
AND APPLICATIONS A65-I6273
FRICTION AND WEAR STUDY OF LUBRICATION MECHANISM
OF TRICRESYL PHOSPHATE ON STEEL
ASLE PAPER 66-LC-I A65-I8051
ROTORACE GYROS NHICH REDUCE GIMBAL FRICTION BY USE
OF SPECIAL BALL BEARINGS
IRE PAPER 13 A65-IOTO6
NOTION EQUATION FOR GYROSCOPIC TURN INDICATOR
SUBJECT TO DRY FRICTION A65-20060
REDUCTION OF MECHANICAL LOSSES DUE TO FRICTION IN
SHAFT BEARINGS OF INSTRUMENTS BY FORCED NOTION OF
OUTER RACES OF BALL BEARING A65-25565
COMPUTATION OF FLON RATE IN PIPES AND
DETERMINATION OF HEAD LOSSES IN PIPES OF
LUBRICATION SYSTEMS WITH FLUID LUBRICANTS
A65-30155
PURITY AND GRAIN SIZE OF VARIOUS NATURAL AND
SYNTHETIC MOLYBDENUM DISULFIDE INFLUENCING
FRICTION ANO NEAR OF METAL SURFACES WHEN USED AS
LUBRICANT A65-30156
LUBRICATION OF BALL BEARINGS IN HIGH SPEED
APPLICATION NOTING OIL TYPESt GREASE SHEAR AND OIL
CHURNING A65-33125
TURBULENT FLON FRICTION REDUCTIONS IN DILUTE
POLYMER SOLUTIONS
NAVNEPS-8636 N65-22385
SURVEY OF LUBRICATION DEVICES FOR REDUCING
FRICTION IN MECHANISMS OPERATING IN SPACE
NASA-CR-622BI N65-22556
FRICTION REDUCTION IN PISTON TYPE HYDRAULIC SERVO
VALVES - FINE FILTRATION OF OIL AND PISTON
SEALING LAND TAPERING
RAE-TN-GN-312 N65-29643
TESTING COMPONENTS AND MATERIALS OF MACHINES AND
INSTRUMENTS FOR NEAR - ANTIFRICTIDN PROPERTIES
OF IMPREGNATED CARBON AND GRAPHITE MATERIALS
WORKING IN DRY FRICTION CONDITIONS
FTD-MT-66-247 N65-36286
ANTIFRICTION PROPERTIES OF CARBON AND GRAPHITE
MATERIALS IMPREGNATED NITH LIQUID METALS AND
ALLOYS WORKING IN DRY FRICTION CONDITIONS
N65-36288
ANTIFRICTION PROPERTIES OF IMPREGNATED MATERIALS
BASED ON GRAPHITEt WORKING IN DRY FRICTION
CONDITIONS N65-36289
OPERATIONt NAINTENANCE AND INSTALLATION OF
FRICTION AND NONFRICTION BEARINGSw NOTING
CHARACTERISTICS, PROBLEMSt ETC A66-22951
STRUCTURAL CHANGES IN METAL SURFACE LAYERS UNDER
BOUNDARY FRICTION CONDITIONS IN PRESENCE OF
SURFACE ACTIVE LUBRICANT ADDITIVES
A66-25886
S NAP-B REACTOR OSCILLATING BEARINGS TO PROVIDE
LON FRICTION SELF-LUBRICATION AT 1150 DEGREES F
SUBJECT INDEX
p
A66-30614
FRICTION REDUCTION EFFECTS ON TURBULENT FLONS IN
DISTILLED WATER BY DILUTE ADDITIVE OF HIGH
MOLECULAR HEIGHT POLYETHYLENE OXIDE
TR-I N66-10777
THERMAL DECOMPOSITION OF ORGANIC PHOSPHORUS
COMPOUND ADDITIVES FOR REDLK_TION OF FRICTION
COEFFICIENT N66-11106
VACUUM FRICTION MACHINE INVESTIGATIONS FOR
FRICTION REDUCTION BY LUBRICATING OILS WITH
OXYGEN AND OTHER GAS ADDITIVES N66-11105
RADIOACTIVE TRACER INVESTIGATION OF REACTION
MECHANISM OF TRIBUTYLTRITHIOPHOSPHITE WITH
COPPER FILMS IN HYDROCARBON LUBRICATING OIL
MEDIUM - FRICTION REDUCING ADDITIVES
N66-11106
REACTION MECHANISM OF ANIISCORING ADDITIVES IN
LUBRICATING OILS FOR FRICTION REDUCTION
N66-1110T
REACTION MECHANISM AND EFFECTIVENESS OF ADDITIVES
IN LUBRICATING OILS FOR FRICTION REDUCTION
N66-11109
ALUMINUM PONDERv TALCUM, GRAPHITEt AND MOLYBDENUM
DISULFIDE ADDITIONS TO POLYCAPRDLACTUM COATINGS
FOR IMPROVED ADHESION AND FRICTION PROPERTIES 0F
METAL JOINTS
FTD-TT-65-986/l&2&6 N66-18516
FRICTION REDUCING AND CHEMICALLY STABLE PLASTICS
BASED ON POLYTETRAFLUOROETHYLENE
FTD-TT-65-85T/1_2F.6 N66-19265
MECHANICAL AND FRICTION PROPERTIES OF PLASTIC
CDATINGSt AND NATERPROOFED GLASS FIBER STRENGTH
DEPENDENCE ON BINDERS
FTD-TT-65-319/1_2_6 N66-28856
FRICTION REDUCTION AND MECHANICAL STRENGTH
DEPENDENCE ON METHOD OF APPLYING POLYAMIDE AND
POLYETHYLENE COATINGS TO MACHINE PARTS
N66-ZB856
FUEL
HYDROFLUORINATOR CORROSION RATE DETERMINATION
DURING FUEL PROCESSING RUNS WITH ZIRCONIUM-
URANIUM ALLOY
ORNL-3623 N65-18628
HIGHLY SULFUROUS ENGINE FUEL ADDITIVES -
ANTICORROSION LUBRICANT ADDITIVES
FTD-TT-66-77B/I N65-28108
CHEMISTRY AND TECHNOLOGY OF FUELS AND LUBRICANTS -
U.S.S.R.
FTD-TT-65-706/l&2 N66-I3TI6
ADDITIVE FOR SULFUROUS FUELS NITH CHROMIUM
COMPOUND FOR PISTON CYLINDER NEAR RESISTANCE
FTD-TT-65-1126/I&6 N66-19560
FUEL CELL
MENBRANE TYPE CATALYSTS AS LIQUID ELECTROLYTIC
FUEL CELLS AND OTHER HETEROGENEOUS PROCESSESt
CONSIDERING ACTIVE THREE PHASE BOUNDARY
A65-17229
FUEL CELL PERFORMANCE USING NITRIC ACID-OXYGEN
REDOX CATHODES IN SULFURIC ACID AND CARBON OR
NOBLE METAL ANODES A65-22363
GALVANOSTATIC MEASUREMENTS OF DERIVATIVES OF
METHANEt, ETHANE AND PROPANE IN AQUEOUS
EL ECT ROLY TE S A65-2 2368
COULOMETRIC-POTENTIOSTATIC MEASUREMENTS OF ANODIC
OXIDATION OF DERIVATIVES OF METHANEt ETHANE AND
PROPANE IN AQUEOUS ELECTROLYTES
A65-22369
OXIDATION OF LON MOLECULAR WEIGHT PARAFFINS AND
DLEFINS AT PLATINIZED POROUS CARBON ANODES IN LON
TEMPERATURE ACID ELECTROLYTE FUEL CELLS
1-32
e* SUBJECTINDEX GASCELL
A65-223TO
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
METALLIC INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTRDCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-CR-68BgI N66-I399I
FUEL COMBUSTION
DETERGENT ACTION OF OIL ADDITIVES_ INVESTIGATING
SORPTION OF CHARGED PARTICLES ON CARBONACEOUS
PRODUCTS OF FUEL COMBUSTION AND OIL OXIDATION
ASLE PAPER 64-LC-9 A65-1805T
HIGH PERFORMANCE ROCKET AND RAMJET COMBUSTORS,
INTENSIFICATION OF COMBUSTION PROCESSES, AND
DEVELOPMENT OF FUEL ADDITIVES N65-23636
FUEL CONTAMINATION
ELIMINATION OF FUEL CONTAMINATION AND CORROSION
OF FUEL TANKS IN AIRCRAFT USING JET TURBINE FUEL
A65-2569T
CONTAMINATION OF JET FUEL SYSTEMS WITH MICROBIAL
ENTITIES AND IMPLICATION OF MICROBIAL GROWTH IN
CORROSION AND EQUIPMbNI RALFdNCTICN
AMRL-TR-65-30 N65-3OB60
FUEL CORROSION
AIRCRAFT PROTECTION FROM CORROSION COVERING STRESS
AND INTEGRAL FUEL TANK CORROSION AND COATING
METHODS A65-21650
THROAT EROSION RATES OF CARBON CHOKES IN ROCKET
MOTOR NOZZLE PREOICTED_ USING MATHEMATICAL
APPROACH COMBINED WITH EXPERIMENTAL RESULT
AIAA PAPER 65-351 A65-30199
FUEL-WATER AND OXIDIZER-WATER CORROSION IN
ALUMINUM CAPILLARIES OF FUEL AND OXIDIZER TANKS
DSR-S-IIO67 N65-3528T
OIL ADDITIVE TO SUPPRESS VANADIUM FuEL CORRGSIO_ -
TETRAETHOXYSILANE
FTD-TT-65-50511&4 N66-12831
LUBRICITY PROPERTIES OF HIGH TEMPERATURE JET FUELS
QPR-I N66-13626
ADDITIVE FOR SUPPRESSING VANADIUM CORROSION OF
FUELS
FTD-TT-65-505/166 N66-Z9818
FUEL ELEMENT
ZIRCALDY CORROSION IN SIMULATED PLUTONIUM
RECYCLE TEST REACTOR FUEL ELEMENT SURFACE
CREVICES
BNWL-83 N65-31BTT
REACTOR MATERIALS AND COMPONENTSt FUEL
DEVELOPMENTt RADIOISOTOPE AND RADIATION
APPLICATIONS, COATED-PARTICLE FUEL MATERIALSw
CORROSION STUDIESt AND GAS COOLED REACTORS
BMI-17_5 N66-11852
STRESS CORROSION FAILURE IN STAINLESS STEEL AND
ZIRCALOY 4 FUEL ELEMENT CLADDING
WCAP-3269-50 N66-30579
FUEL OIL
ADDITIVES FOR FUEL OILS AND LUBRICANTS -
LITERATURE REVIEW
FTD-TT-65-62/1 N65-30004
SYNTHESIS_ PRODUCTIONw AND EFFECTIVENESS OF
ANTIOXIDANT AND MULTIFUNCTIDNAL ADDITIVES TO
NATURAL AND SYNTHETIC FUEL OILS - COLLECTION OF
ARTICLES
FTD-MT-64-213 N66-IIOT6
TEST METHODS AND MEASURING APPARATUS FOR RAPID
APPRAISAL OF PERFORMANCE CHARACTERISTICS OF FUEL
OILS, LUBRICATING OILS_ AND ADDITIVES - SCALE
MODELS AND MICROANALYSIS N66-11112
LIQUID METAL LUBRICANT ANTI-WEAR PROPERTIES STUDYt
AND CARBAMIDE DEWAXING EFFECTS DETERMINATION FOR
DIESEL ENGINE FUELS
AID-U-66"-3T N66-1T611
FUEL OIL ADDITIVE WITH BARIUM NAPHTHENATE FOR WEAR
AND SCALE REDUCTION IN HIGH SPEED DIESEL ENGINE
FTD-TT-65-Z 125/1_6 N66-19561
FUEL SYSTEM
URANIUM INTERMETALLIC FUEL SYSTEM AND ALUMINUM-
BERYLLIUM ALLOY CORROSION PROPERTY STUDIES
IDO-ITI56 N66-2835T
FUEL TANK
FUEL TANK MATERIAL COMPATIBILITY WITH EAST
BREEDER REACTOR FUEL
LA-DC-T315 N66-IB290
CORROSION INHIBITORS AND CLEANING TECHNIQUES FOR
CONTAINERS AND TANKS
FSTC-381-T65-673 N66-22684
FUEL TESTING
MINIATURE SINGLE TUBE HEAT EXCHANGER FOR MEASURING
FUEL THERMAL STABILITY
SAE PAPER 9BTA A65-17005
FUNGUS
EVALUATION OF FUNGUS-PROOFt TACK-FREE,
NONCORROSIVEt AND WEATHER-RESISTANT
PRESSURI--bt-N$ITIVE PLASTIC OR PAPFR TAPES
RIA-66-TT6 N66-2TBTI
FURNACE
NICKEL CORROSION TESTS FOR FLUORIDE VOLATILITY
PROGRAM - SMALL SCALE LABORATORY TESTS IN TUBE
FURNACES AND IN-PLANT EXPOSURE TESTS
ANL-69T9 N65-2Z_T09
G
GADOLINIUM
PHASE RELATIONS OF GADOLINIUM ALLOYS STUDIED FOR
MECHANICAL AND CORROSION PROPERTIES
BM-BI-6636 N65-26060
6AI_VAN IC CELL
REVISED ELECTROMOTIVE $_'RiES INCLUOI,_'G METALS AND
ALLOYS RELATED TO CORROSION
RIA-66-669 N66-2915T
GAS
INFLUENCE OF CAVITATION INTENSITY ON STABILITY OF
NATERIALS_, EFFECT OF HEAT TREATNENT ON LONG TIME
STRENGTH OF STEELt AND KINETIC AND DIFFUSION
REGIONS OF GAS CORROSION OF STEEL
JPRS-29139 N65-19592
GAS BEARING
OIL, GAS AND SPIRAL BEARINGS, COMPARING PROPERTIES
AND APPLICATIONS A6§-I6273
GAS-LUBRICATED BEARING EQUATIONS DERIVED THAT ARE
VALID FOR WIDE RANGE OF TEMPERATURE AND MACH
NUMBERS A66-16156
TEST RIG FOR GAS-LUBRICATED JOURNAL BEARINGS
MEASURING FRICTIONAL TORQUEr GAS FILM PRESSURE
DISTRIBUTION, STATIC AND DYNAMIC ECCENTRICITY
CHANGES, ETC A66-2_929
SURFACE ROUGHNESS EFFECTS IN HYDRONAGNETICALLY
LUBRICATED EXTERNALLY PRESSURIZED BEARINGS ANO
HYDROMAGNETIC SQUEEZE FILM BETWEEN TWO CIRCULAR
PLATES
ASME PAPER 66-LOBS-9 A66-33182
TURBULENT HYDRODYNAMIC LUBRICATION THEORIES AND
SOLUTION OF CONSTANTINESCU EQUATION FOR FINITE-
LENGTH JOURNAL BEARING
ASME PAPER 66-LUBS-11 A66-3318_
PERFORMANCE OF HYDRODYNAMIC, HYDROSTATIC DR HYBRID
BEARINGS DETERMINED BY NUMERICAL SOLUTION OF
REYNOLDS LUBRICATION EQUATION FOR INCOMPRESSIBLE
FLUIO FILMS
ASME PAPER 66-LUBS-6 A66-33186
SELF-ACTING FOIL BEARING INFINITE WIDTH
RR-65-14 N66-21681
GAS CELL
MEMBRANE TYPE CATALYSTS AS LIQUID ELECTROLYTIC
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GASCHROMATOGRAPHY
FUEL CELLS AND OTHER HETEROGENEOUS PROCESSES,
CONSIDERING ACTIVE THREE PHASE BOUNDARY
A65-XT229
GAS CHROMATOGRAPHY
CHROMATOGRAPHY FOR CORROSIVE GAS ANALYSIS
KY-685 N65-32849
LIGHT OIL ANALYSIS FROM FLUIDIZED COAL
CARBONIZATION USING GAS CHROMATOGRAPHY
BM-RI-BTO9 N66-16581
QUANTITATIVE CHEMICAL ANALYSIS_ USING GAS
CHROMATOGRAPHYt FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-6338 N66-22TT9
GAS COOLED REACTOR /GCR/
REACTOR MATERIALS AND COMPONENTS, FUEL
DEVELOPMENTt RADIOISOTOPE AND RADIATION
APPLICATIONS, COATED-PARTICLE FUEL MATERIALS,
CORROSION STUDIES_ AND GAS COOLED REACTORS
BMI-IT65 N66-11852
GAS DENSITY
VACUUM EFFECTS ON LUBRICANTS AND BEARING MATERIALS
DUE TO REDUCED AMBIENT PRESSURE AND LDW
CONCENTRATION OF OXIDIZING GASES
A66-2_383
GAS FLOW
ELECTROMAGNETIC PUMP DEVELOPMENT FOR CIRCULATION
OF VERY CORROSIVE /FLUORINATED COMPOUND/ GASES
CEA-R-2746 N66-18872
GAS GENERATOR
BRAYTON CYCLE TURBOCOMPRESSOR DESIGN WITH SELF-
ACTING GAS BEARINGS
NYO-323T-I N66-20430
GAS INJECTION
HEAT EXCHANGEr FRICTION AND MASS EXCHANGE IN
LAMINAR MULTICOMPONENT BOUNDARY LAVER DURING
INJECTION OF EXTRANEOUS GASES A65-29304
GAS LUBRICANT
HIGH TEMPERATURE LUBRICATIONt SUPPLYING GRAPHS OF
FRICTION COEFFICIENT A65-23513
PLASTIC ORIFICE FOR FLOW CONTROL DEVICE IN GAS
LUBRICATED BEARINGS - COMPUTER PROGRAMMING
NASA-CR-bBB8T N65-31884
GAS-LUBRICATED BEARING EQUATIONS DERIVED THAT ARE
VALID FOR WIDE RANGE OF TEMPERATURE AND MACH
NUMBERS A66-I6156
GAS LUBRICATED BEARING
FRICTION AND WEAR CHARACTERISTICS OF MATERIALS FOR
GAS LUBRICATEO BEARINGS UNDER STAT-STOP AND
WHIRL INDUCED RUBBING CONDITIONS
F-B2232 N66-20592
GAS-METAL INTERACTION
LUBRICANT PROPERTIES OF REACTION PRODUCTS FROM
INTERACTION OF VOLATILE COMPOUND GENERATED
VAPORS FOR HIGH SPEED BALL BEARING
NAEC-AML-210T N65-22046
HEAT RESISTANCE IN AIR OF FOUR INDUSTRIAL
AUSTENITIC-FERRITE STEELS WITH LOW NICKEL CONTENT
AT 750-1050 DEGREES Ct NOTING OXIDE SCALE
FORMATION A66-10988
GAS-SOLID INTERFACE
FRICTION MEASUREMENT AND GASES EVOLVED DURING
CLEAVAGE OF LAMELLAR SOLIDS IN ULTRAHIGH VACUUM
ASLE PAPER 66-LC-18 AbS-22791
GAS STREAM
GAS SPARGE CORROSION PROTECTION FOR HYDROFLUORIC
SALT CONTAINER
BMI-X-329 N66-18224
GAS TLmBINE
RATING SYSTEM ASSESSING PERFORMANCE OF AIRCRAFT
GAS TURBINE SYNTHETIC LUBRICANTS BASED ON DEMERIT
DEPOSITS A65-29501
SUBJECT INDEX
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
SAE PAPER 650814 A65-34699
TECHNIQUES FOR TESTING HIGH TEMPERATURE
PERFORMANCE OF GAS TURBINE SEAL LUBRICANTS
AFAPL-TR-65-3 N65-30867
AIRCRAFT TURBINE ENGINE OIL DRAIN PRACTICES_
DISCUSSING ENGINE DESIGN AND MATERIALS AND MINIMUM
AND MAXIMUM DRAIN TIME
SAE PAPER 660073 A66-20158
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
SAE PAPER 650816 A66-23844
SPLIT-INNER-RACE BALL BEARINGS DESIGN FOR USE AS
THRUST BEARINGS ON AIRCRAFT GA_ TURBINES
ASME PAPER 66-LUBS-IO A66-33183
ADDITIVES TO LIQUID FUELS FOR GAS TURBINES TO
PREVENT ASH DEPOSITS AND VANADIUM CORROSION
N66-11130
PERFORMANCE OF AIRCRAFT GAS TURBINE MAINSHAFT BALL
BEARINGS, SEALS, AND LUBRICANTS UNDER SIMULATED
SUPERSONIC TRANSPORT ENGINE CONDITIONS
NASA-CR-54312 N66-15366
HOT CORROSION IN MARINE GAS TURBINE ENGINES
MEL-32/65 N66-lS55T
TESTING OF HOT-CORROSION-RESISTANT ALLOYS FOR
MARINE GAS TURBINES
MEL-131/66 N66-25844
EFFECT OF AIRCRAFT GAS TURBINE ENGINE LUBRICANTS
AND SOLVENTS ON REMOVAL OF CARBONACEOUS DEPOSITS
AFAPL-TR-65-11B N66-3110G
GAS WELDING
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGED, INERT GAS WELDING CHAMBER
NASA-CR-56168 N66-13015
GASOLINE
BISPHENOL SYNTHESIS FOR ANTIOXIOANT ADDITIVE TO
OILS AND GASOLINES N66-30274
GEAR
DRY THIN-FILM LUBRICANTS AND SOFT-METAL LUBRICANTS
APPLIED TO BEARINGS AND GEARS FOR USE UNDER
HEAVY LOAOS AND SLOW SPEEDS IN SPACE
ENVIRONMENTS
AEDC-TR-65-1 N65-17429
LOW TEMPERATURE CHARACTERISTICS OF MULTIPURPOSE
LUBRICATING OIL FOR VEHICLE GEARS
N65-205TI
DRY COMPOSITE LUBRICATED GEARS FOR AEROSPACE
ENVIRONMENTAL CHAMBER
AEDC-TR-65-65 N65-22375
POWDER LUBRICANT ADAPTATION TO SPACE POWER UNIT
REACTOR / SPUR/ GEAR OPERATION UNDER HIGH SPEED
ANO HIGH TEMPERATURE ENVIRONMENTAL CONDITIONS
AFAPL-TR-65-26 N65-26564
LOAO-CARRYING CAPACITY OF GEAR LUBRICANTS FROM
TESTS WITH HIGH TEMPERATURE GEAR MACHINE AND
INDUCTION HEATED GEARS
AFAPL-TR-65-23 N65-36192
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-12253
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-30574
HELICOPTER GEAR LUBRICATION AND PROTECTIVE
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COATINGS
QPR-2 N66-1253T
GEAR TOOTH
GEAR TOOTH PITTING DUE TO LUBRICANT FILM
CAVITATION, NOTING EFFECTS OF VIBRATION AND
INCREASED VISCOSITY OF FLUID A65-IT52T
GEAR TOOTH ELASTOHYDRODYNAMIC LUBRICATION SURVEY
DATAt EXAMINING CASE HISTORIES A65-32770
HELICOPTER GEAR LUBRICATION - GEAR SURFACE
PRECOATING EFFECT ON GEAR PERFORMANCE AND GEAR
PERFORMANCE OF SYNTHETIC TETRAESTER FIVE
CENTISTOKE BASE OIL
QPR-Z N65-3390T
GENERATOR
WEAR RESISTANCE OF BRUSHES OF AIRBORNE ELECTRIC
GENERATORS A65-I551T
GERNANIUM
ANODIC DISSOLUTION OF N-TYPE GE STUOIED_
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
GIMBAL
ROTORACE GYROS WHICH REDUCE GIMBAL FRICTION BY USE
OF SPECIAL BALL BEARINGS
IME PAPER 13 A65-19T06
GYROSCOPE IN GIMBAL SUSPENSION - DIFFERENTIAL
EQUATIONS OF MOTION, AXIS STABILITYt AND EFFECT
OF FRICTION AT GIMBAL-RING AXES
FTD-TT-65-416/I_2 N66-12595
PHENOL RESIN BONDEDt WOVEN GLASS AND TEFLON FIBER
LUBRICANT FOR J-2 ROCKET ENGINE GINBAL SYSTEM
NASA-TM-X-53379 N66-16158
GLASS FIBER
STRESS CORROSION INFLUENCE ON GLASS FIBER STRENGTH
BMPR-3 N65-14228
STRESS CORROSION ON GLASS FIBER STRENGTH AT
CRYOGENIC TEMPERATURE
BMPR-4 N65-19022
PHENOL RESIN BONDEDt WOVEN GLASS AND TEFLON FIBER
LUBRICANT FOR J-2 ROCKET ENGINE GIMBAL SYSTEM
NASA-TM-X-53379 N66-16158
GLYCOL
IGNITION INHIBITORSt SCREENING METHODS OF
CORROSION INHIBITOR SYSTEMSt AND FLASH AND FIRE
POINTS OF WATER GLYCOL HYRAULIC FLUIDS
BMR-4 NbS-16765
CORROSION OF MATERIALS BY ETHYLENE GLYCOL-WATER
DMIC-216 N65-29916
GOLD
VAPOR-DEPOSITED THIN GOLD FILMS AS LUBRICANT IN
VACUUM
NASA-TN-O-3OAO N65-36221
VACUUM DEPOSITION OF GOLD THIN FILMS ON NICKELt
NICKEL-CHROMIUM_ AND NICKEL-RHENIUM SUBSTRATES
FOR USE AS LUBRICANTS
NASA-TM-X-52125 N65-SbT75
VAPOR DEPOSITED GOLD THIN FILMS TO OBTAIN ADHESION
AND DURABILITY BETWEEN FILM AND SUBSTRATE
ESSENTIAL AS LUBRICANTS IN HIGH VACUUM
A66-319T9
GOLD PLATE
THIN FILM LUBRICANT DEVELOPED FOR GOLD-PLATED
ELECTRIC CONTACTS DISCUSSING CHARACTERISTICSt
PERFORMANCE AND TESTING A65-30815
GRAIN
GRAIN ORIENTATION INFLUENCE ON FRICTION PROPERTIES
OF TUNGSTEN
NASA-TN-D-3238 N66-15692
PREDICTING INTERGRANULAR CORROSION OF AUSTENITIC
STAINLESS STEELS
TR-3 N66-32516
GREASE
GRAPHITE
LUBRICATION BY CONTINUOUS TRANSFER OF SOLID FILMSw
EXAMINING LOAD CARRYING CAPACITY OF GRAPHITE AND
MOLYBDENUM DISULFIDE
ASLE PAPER 64-LC-I_ A65-22792
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGONt HELIUM AND NITROGEN MEDIA
A65-23565
STRUCTURAL CHANGES DURING FRICTION OF GRAPHIT1ZED
MATERIAL_ COMPARING CRYSTAL SIZES AND INTEGRAL
LINE INTENSITY OF INITIAL AND WEAR PRODUCT
A65-31529
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUN AND IN ARGON_ HELIUM AND NITROGEN MEDIA
A65-51530
TOOL WEAR IN MACHINING GRAPHITE_ CONSIDERING SPEED
EFFECT
ASME PAPER 66-WA/PROD-7 A65-52933
HOLYBDENUM DISULPHIDE-GRAPHITE ALLOY AS SOLID
LUBRICANT DEMONSTRATING VERY LOW COEFFICIENT OF
FRICTION A65-36165
STEEL PIPE HOT ROLLING LUBRICATION BY GRAPHITE AND
SODIUM NITRATE SUSPENSION IN CALCIUM HYDROXIDE
SOLUTION
FTD-TT-66-1086/1 N65-22603
LAMELLAR SOLID LUBRICATION - CLEAVAGEt STRESS
RELAXATIONt AND SHEAR STRENGTH OF GRAPHITE
AFML-TR-65-5 NbS-26OT2
TESTING COMPONENTS AND MATERIALS OF MACHINES AND
INSTRUMENTS FOR WEAR - ANTIFRICTION PROPERTIES
OF IMPREGNATED CARBON AND GRAPHITE MATERIALS
WORKING IN DRY FRICTION CONDITIONS
FTD-MT-66-267 N65-36286
AHTTFRICTION PROPERTIES OF CARBON AND GRAPHITE
MATERIALS IMPREGNATEO WITH LIQUID METALS AND
ALLOYS WORKING IN DRY FRICTION CONDITIONS
N65-3628B
ANTIFRICTION PROPERTIES OF IMPREGNATED MATERIALS
BASED ON GRAPHITE, WORKING IN DRY FRICTION
CONDITIONS N65-56289
ULTRAHIGH TEMPERATURE REACTOR EXPERIMENT -
FACILITY CONSTRUCTION, COMPONENT DEVELDPNENT_
HELIUM COOLING SYSTEM_ SYSTEMS ANALYSES,
NEUTRONIC CALCULATIONSt AND GRAPHITE CORROSION
LA/NS/-3112 N65-36666
GRAPHITE CONTENT EFFECT ON ANTIFRICTION PROPERTIES
GF GRAPHITIZEO NICKEL-BASED COPPER AND IRON
ALLOYS A66-1OT65
GRAPHITE LUBRICANT PHYSICAL AND CHEMICAL
COMBINATIONS WITH OTHER MATERIALS FOR IMPROVED
HIGH TEMPERATURE FRICTION AND NEARw DISCUSSING
NUCLEAR IRRADIATION FOR GRAPHITE LATTICE
MODIFICATION A66-31933
GRAVITY
VIBRATION EFFECT ON FRICTION TORQUE IN CYLINDRICAL
GUIDE BEARINGS FOR BALANCE-WHEEL SPINDLE
FSTC-HT-23-60-66 N66-ZT598
GREASE
SEMIFLUID GREASE AND OIl BLEND LUBRICANT
EVALUATION FOR N61 RAPID FIRE MACHINE GUN IN
TERMS OF ANTINEAR AND EXTREME PRESSURE PROPERTIES
A65-1789T
EFFECT OF GREASE CHARACTERISTICS ON FRETTING
DAMAGE
RIA-66-3575 N65-11908
ALUMINUM COMPLEX SOAPS AS THICKENERS FOR
MULTIPURPOSE GREASE
RIA-6_-5160 N65-18869
COMPARISON OF AUTOMOTIVE LUBRICATION GREASES
RIA-66-3578 N65-19619
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ALUMINUM SALTS OF SUBSTITUTED BENZOIC ACIDS FOR
USE AS HIGH TEMPERATURE GREASE THICKENERS -
BIBLIOGRAPHY WITH ABSTRACTS
AFML-TR-66-324 N65-3163_
IMPROVEMENT OF RHEOLOGICAL PROPERTIES OF GREASE
THICKENED BY BORON NITRIDE
P-51A N65-34121
GREASE LUBRICANTS FOR AEROSPACE APPLICATIONw
DETERMINING PHYSICAL PROPERTIES AND TESTING THEM
AT 400 DEGREES F AND UNDER HIGH VACUUM
ASLE PAPER 66AN 3C2 A66-30409
WEAR AND GREASE LUBRICATION EFFECTS IN MATCHED
AIRCRAFT SPLINE SPECIMENS SUBJECTED TO OSCILLATORY
MOTION A66-30572
POLYSILOXANES AS ANTIFRICTION AND ANTIWEAR
ADMIXTURES TO PETROLEUM GREASES
FTD'-TT-65-316/l&2&6 N66-12375
ICING OF OIL AND GREASE LUBRICANTS USED IN
AIRCRAFT ORDNANCE
NRL-6329 N66-1673B
ELASTICITY OF SATURATED VAPORS FROM LUBRICATING
OILS AND GREASES
FTD-TT-65-1063/1&Z&6 N66-18656
WEAR CHARACTERISTICS AND PHYSICAL PROPERTIES OF
LUBRICATING GREASES
RIA-TR-65-2812 N66-19769
HIGH TEMPERATURE OXIDATION RESISTANCE OF ALUMINUM
COMPLEX SOAP GREASE
RIA-65-3266 N66-20013
PHYSICAL PROPERTIES OF METAL SOAP OIL SYSTEM
BEHAVIOR
NRL-6361 N66-22765
GRID
INTERGRANULAR CORROSION OF LEAD-ANTIMONY ALLOY
BATTERY PLATE GRIDS
NRL-638T N66-31332
GRINDING
WEAR AND DETERIORATION IN PRECISION LAPPING
PROCESS A65-29781
GROUND SUPPORT SYSTEM
CORROSION CONTROL IN AIRCRAFT STRUCTURESt WEAPON
SVSTEMSw AND GROUND SUPPORT EQUIPMENT
P-3OBO N6S-22212
GUIDANCE SYSTEM
TITAN II MISSILE GUIDANCE COMPONENTS - INERTIAL
MEASUREMENT UNIT HEAT EXCHANGERt AND MISSILE
GUIDANCE COMPUTER CORROSION RESISTANCE TESTING
IN OPERATIONAL READINESS ENVIRONMENT
EP66-261 N65-26112
GYROSCOPE
GRAPH-ANALYTICAL METHOD FOR DETERMINING EFFECT OF
FORCES OF DRY FRICTION IN BEARINGS DN OPERATION OF
GYROSCOPE SUSPENSION A65-3028B
STABILITY OF MOTION OF GYROSCOPE ON HORIZONTAL
PLANE UNDER DRY SLIDING FRICTION ACTIVITY
N65-28052
MOTION OF INTEGRATING GYROSCOPE WITH DRY FRICTION
N66-26L06
GYROSCOPIC STABILITY
MOTION EQUATION FOR GYROSCOPIC TURN INDICATOR
SUBJECT TO DRY FRICTION A65-200¢0
GYROSCOPIC ROTOR VIBRATIONS EXCITED BY EFFECT OF
LUBRICATION LAYER IN SLIDING BEARINGS AND
STABILIZED WITH INTERVENING ELASTODAMPING
SUPPORTS, TAKING INTO ACCOUNT MOMENT OF INERTIA OF
ROTOR A66-32605
GYROSCOPE IN GIMBAL SUSPENSION - DIFFERENTIAL
EQUATIONS OF MOIIONt AXIS STABILITYt AND EFFECT
OF FRICTION AT GIMBAL-RING AXES
FTD-TT-bS-616/I&2 N66-12595
H
HALIDE
CORROSION MECHANISM FOR EUTECTIC OR NEAR-EUTECTIC
MG- ZN ALLOYS IN HALIDE SOLUTION
A66-2&026
HALOGEN
EFFECT OF HALOGENS ON CORROSION OF TITANIUM BY
HYOROHALIC ACIDSw CHEMICAL STABILITY OF TITANIUM
TO CHLORINE_ BROMINE, AND IODINE, AND EFFECT OF
AROMATIC NITRO COMPOUND ON CORROSION OF TITANIUM
N66-1029T
HANDLING EQUIPMENT
STATE-OF-ART ON LUBRICATION IN METAL WORKING
PROCESSES AND EQUIPMENT
MAB-22O-M N66-24674
HARDNESS
METAL WEAR RESISTANCE DEPENDENCE ON HARDNESS
DETERMINED BY RUBBING AGAINST ABRASIVE SURFACE
A65-18629
EFFECT OF STEEL COMPONENT HARDNESS DIFFERENCES ON
BEARING FATIGUE AND LOAD CAPACITY
NASA-TM-X-52OB7 N66-27OB3
HASTELLOY
HASTELLOY F AND OTHER CORROSION RESISTANT
STRUCTURAL MATERIALS FOR CENTRIFUGE IN REACTOR
FUEL RECOVERY PLANT
ORNL-37BT N65-2070B
HIGH TEMPERATURE CORROSION RESISTANCE OF
HASTELLOY X SHEET AND TUBING MATERIALS IN AIR
AGN-TM-_I6 N66-3060fl
STATIC AND ISOTHERMAL CORROSION TESTS OF
HASTELLOY Nw INCONEL 600_ AND HYMU-80 IN
URANIUM CHLORIDE-POTASSIUM CHLORIDE EUTECTIC
LA-3476-MS N66-30771
HEAD FLOW
COMPUTATION OF FLOW RATE IN PIPES AND
CETERMINATION OF HEAD LOSSES IN PIPES OF
LUBRICATION SYSTEMS WITH FLUID LUBRICANIS
A65-30155
HEAT ACCLIMATIZATION
HEAT TREATMENT VARIATIONS OF ALUMINUM ALLOYS TO
STUDY ATMOSPHERIC STRESS CORROSION
RAE-MET-PHYS-96 N65-24010
HEAT EXCHANGER
MINIATURE SINGLE TUBE HEAT EXCHANGER FOR MEASURING
FUEL THERMAL STABILITY
SAE PAPER 987A A65-17005
TITAN II MISSILE GUIDANCE COMPONENTS - INERTIAL
MEASUREMENT UNIT HEAT EXCHANGERt AND MISSILE
GUIDANCE COMPUTER CORROSION RESISTANCE TESTING
IN OPERATIONAL READINESS ENVIRONMENT
EP66-261 N65-26112
HEAT FLOW
FRICTION AND HEAT FLOW DETERMINATION FOR
SELF-SIMULATING BOUNDARY LAYER PROBLEMS
N65-35856
HEAT REJECTION DEVICE
HEAT PIPE CHARACTERISTICS COVERING PERFORMANCE
ANALYSIS AND EXPERIMENTAL RESULTS SUCH AS HEAT
TRANSFER RATEr LIFE TESTS_ WORKING LIQUID
SELECTIONt ETC A66-1556¢
HEAT RESISTANCE
HIGH ALLOY STEEL CASTINGSt DISCUSSING PHYSICAL AND
MECHANICAL PROPERTIES OF CORROSION- AND HEAT-
RESISTANT B PERCENT NICKEL AND/OR CHROMIUM
A65-34961
HEAT RESISTANCE IN AIR OF FOUR INDUSTRIAL
AUSTENITIC-FERRITE STEELS WITH LOW NICKEL CONTENT
AT 150-1050 DEGREES C_ NOTING OXIDE SCALE
FORMATION A66-109BB
HEAT AND WEAR RESISTANT PLASTIC MATERIALS WITH
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• HIGH FRICTION COEFFICIENTS
FTD-MT-64-_83 N66-16816
STRESS CORROSION EFFECTS ON HEAT RESISTANT AllOYS
BY SODIUM CONTAINING ADMIXTURES
FTD-TT-65-1050/I_2_ N66-IB539
HEAT TRANSFER
DIFFUSIVE CORROSION PROCESSES CAUSED IN CIRCULAR
TUBES BY REACTIVE FLUID SIMULATED BY ROTATING DISK
ELECTRODES A65-29311
DIFFUSIVE CORROSION PROCESSES CAUSED IN CIRCULAR
TUBES BY REACTIVE FLUID SIMULATED BY ROTATING
DISK ELECTRODES A66-31597
SODIUM TECHNOLOGY AS RELATED TO NUCLEAR REACTOR
TECHNOLOGY - MATERIALS SCIENCE, CORROSION,
PURITY CONTROL, OPERATIONS_ HEAT TRANSFER, AND
THERMAL CYCLING N66-17405
HEAT TRANSFER FROM CYLINDRICAL SURFACE WITH DENSE
RIB NETWORK TO COOLING OIL N66-20193
FLUID _Y_MIC_; HFaT T_&N_FFR. MATERIAL
DEVELOPMENT, CORROSION, INSTRUMENTATION,
CHEMISTRY, AND COMPONENT DEVELOPMENT STUDIES IN
HIGH TEMPERATURE LIQUID METAL TECHNOLOGY REVIEW
BNL-953/PR-16/ N66-23371
HEAT TREATHENT
POIENTIODYNAMIC CURVES INDICATE THAT CHROMIUM
STAINLESS STEEL CORROSION RESISTANCE MINIMUM
OCCURS AFTER TEMPERING NEAR BOO DEGREES C
A65-26973
INFLUENCE OF CAVITATION INTENSITY ON STABILITY OF
MATERIALS, EFFECT OF HEAT TREATMENT ON LONG TIME
STRENGTH OF STEEL, AND KINETIC AND DIFFUSION
REGIONS OF GAS CORROSION OF STEEL
JPRS-2913g N65-19592
HEAT TREATMENT CYCLE EFFECT ON MECHANICAL
PROPERTIES OF CORROSION RESISTANT PRECIPITATION
HARDENED STEEL AN 355 IN TERMS OF METALLOGRAPHIC
STRUCTURE A66-LESO4
HEAT TREATMENT EFFECT ON STRUCTURE, HARDNESS,
MICROHARONESS AND CORROSION RESISTANCE OF VT1
TITANIUM AND OT6 TITANIUM MANGANESE-ALUMINUM
ALLOY SHEETS A66-2_900
HEAVY ELEMENT
HEAVY METAL DERIVATIVE SOLID LUBRICANTS,
PROPERTIES AND APPLICATION
ASLE PAPER 66AM 2B3 A66-30406
HELICOPTER
HELICOPTER GEAR LUBRICATION AND PROTECTIVE
COATINGS
QPR-2 N66-12537
HELICOPTER DESIGN
HELICOPTER CORROSION PROBLEMS DISCUSSING CAUSES_
EXPOSED SURFACES, PREVENTION AND TREATMENT
A66-12300
HELICOPTER PROPELLER DRIVE
HELICOPTER GEAR LUBRICATION - GEAR SURFACE
PRECOATING EFFECT ON GEAR PERFORMANCE AND GEAR
PERFORMANCE OF SYNTHETIC TETRAESTER FIVE
CENTISTDKE BASE OIL
QPR-I N65-33907
HELIUM
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGED, INERT GAS WELDING CHAMBER
NASA-CR-5616B N66-13015
HERMETIC SEAL
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUATOR
AD-b23336 N66-17440
HIGH FLUX ISOTOPE REACTOR /HFIRI
CORROSION BEHAVIOR OF ALUMINUM ALLOY MATERIALS
FOR PERMANENT OR SEMIPERMANENT INSTALLATION IN
HIGH FLUX ISOTOPE REACTOR I HFIR/
ORNL-TM-IO29 N66-10698
HIGH STRENGTH ALLOY
STRESS CORROSION OF WROUGHT HIGH-STRENGTH ALUMINUM
ALLOYS, SUSCEPTIBILITY OF ALLOY STEEL TO HOT
SALT STRESS CORROSION, AND KINETICS OF HOT SALT
STRESS CORROSION CRACKING OF TITANIUM ALLOY
ASO-TR-bI-TI3_ PT. Ill NGS-13791
HIGH THERMAL STRESS SALT CORROSION CRACKING OF
HIGH STRENGTH STEEL AND TITANIUM ALLOYS IN
PRESENCE OF STRESS CONCENTRATORS
NASA-CR-5791_ N65-213%%
MARINE METAL CORROSION - HIGH STRENGTH ALLOY AND
TITANIUM ALLOY STRESS CORROSION, CATHODIC
PROTECTION, CORROSION FATIGUE_ AND ANTIFOULING
PAINT FOR ALUMINUM ALLOYS
NRL-MEMD-1636 N66-14232
STRESS CORROSION CRACKING OF HIGH STRENGTH
ALUMINUM ALLOYS
NASA-CR-76663 N66-23655
HIGH STRENGTH STEEL
CADMIUM-TITANIUM CORROSION RESISTANT PLATING
PROCESS FOR PROTECTING HIGH STRENGTH STEELS
A65-18786
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE MODEL FRACTURE TOUGHNESS,
FATIGUE PROPERTIES't MACHINING AND FORMING METHODS
A65-35056
STRESS CORROSION ON HIGH STRENGTH STEEL ALLOYS
ML-TDR-66-3 N65-15136
CORROSION PROTECTION OF HIGH STRENGTH STEELS
N65-19234
STRESS CORROSION CRACKING AND CORROSION FATIGUE
OF HIGH SiRENGTH STEELS N_S-19235
HIGH STRENGTH STEEL PROTECTION AGAINST CORROSION
AND HYDROGEN EMBRITTLEMENT N65-19236
HIGH THERMAL STRESS SALT CORROSION CRACKING OF
HIGH STRENGTH STEEL ANO TITANIUM ALLOYS IN
PRESENCE OF STRESS CONCENTRATORS
NASA-CR-ST914 N65-213_
STRUCTURAL CHANGES ASSOCIATED WITH STRESS
CORROSION AND DELAYED FAILURE IN HIGH STRENGTH
STEEL
AD'-668171 N65-31865
STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL
ASSOCIATED WITH STRESS CORROSION AND ITS
RELATIONSHIP TO DELAYED FAILURE
QPR-I N65-32351
POLARIZATION CURVES OF STRESS CORROSION CRACKING
IN MARTENSITIC HIGH STRENGTH STEELS
REPT.-132-QT N65-363TO
DIFFUSION OF ELECTROLYTIC HYDROGEN THROUGH
HEMBRANES OF IRON CRYSTALS AS FUNCTION OF STRESSt
TEMPERATURE AND DISSOLVED HYDROGEN CONCENTRATION
A66-230Tl
SHOT PEENING FOR RESISTANCE TO STRESS CORROSION
CRACKING OF HIGH STRENGTH STEEL AND ALUMINUM
ALLOYS AND TO IMPROVE FATIGUE LIFE OF LANDING
GEARS, WING SPARS, JET ENGINE CQMPONENTS ANO OTHER
STRUCTURAL PARTS A66-25771
STRESS-CORROSION SUSCEPTIBILITY OF HIGH-STRENGTH
STEEL AT VARIOUS LEVELS OF TENSILE YIELD STRENGTH
AND FRACTURE TOUGHHESS
ASME PAPER 66-MET-5 A66-269T3
STRESS-CORROSION SUSCEPTIBILITY OF ULTRAHIGH
STRENGTH STEEL EVALUATED IN TERMS OF FRACTURE
TOUGHNESS
R-1782 N66-19382
DEFORMATION RESISTANCE OF HIGH STRENGTH AND
ANIICORROSION STEEL ALLOY CLADS DURING HOT
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FORMING N66-2_253
CHEMICAL MILLING EFFECT ON SUSCEPTIBILITY OF HIGH
STRENGTH STEELS TO HYDROGEN EMBRITTLEMENT AND
STRESS CORROSION CRACKING
NAEC-AML-261B N66-29965
STRESS CORROSION SUSCEPTIBILITY OF HIGH STRENGTH
STEELS
NY0-3257-1 N66-30970
HIGH TEMPERATURE ALLOY
COMPATIBILITY OF NICKEL, IRON, AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3790 N65-25517
DIFFUSED ALUMINUM COATING FOR HIGH TEMPERATURE
APPLICATION 666-12371
CORROSION RESISTANCE OF HIGH TEMPERATURE ALLOYS
FOR NUCLEAR APPLICATIONS
BNWL-155 N66-27101
HIGH TEHPERATURE ENVIRONMENT
WEAR AND FRICTION BEHAVIOR OF MOLYBDENUM-TUNGSTEN-
CHROMIUM ALLOYS IN HIGH TEMPERATURE SODIUM
ENVIRONMENTS
ASLE PAPER 66-LC-25 665-22789
STEEL CORROSION MECHANISMS - GROWTH AND BREAKDOWN
OF PROTECTIVE FILMS IN HIGH TEMPERATURE AQUEOUS
SYSTEMS
NRL-6082 N65-15833
ELECTRIC STRAIN GAUGE FOR HIGH TEMPERATURE OR
CORROSIVE ENVIRONMENTS AND ELECTROMAGNETIC
FIELDS - TENSOMETER
FTO-TT-64-BT2/l&2 N65-19200
CORPOSION TESTING OF THORIUM ALLOYS IN DISTILLED
WATER AT NIGH TEMPERATURES - INVESTIGATION OF
THORIUM-URANIUM ALLOYS AS POSSIBLE REACTOR FUEL
ANL-TOO6 N65-23103
SURFACE TREATMENT EFFECT ON STAINLESS AND CARBON
STEEL CORROSION IN HIGH TEMPERATURE WATER AND
STEAM - AUTOCLAVE TESTS
EURAEC-IO38 N65-23867
SPARK IGNITER THAT SUCCESSFULLY OPERATES AT 50 TO
120 PSIG CHAMBER PRESSURE AND 2300 TO 3000 DEGREES
K WITHOUT OBSERVABLE THERMAL SHOCK DR ELECTRODE
EROSION 666-18838
DEVICE FOR TAKING LONG TIME CORROSION FATIGUE
CURVES ON SMALL CROSS SECTION SPECIMENS AT HIGH
TEMPERATURES AND PRESSURES A66-20433
FLUORIDE SOLID LUBRICANTS FOR EXTREME TEMPERATURE
AND CORROSIVE ENVIRONMENTS
NASA-TM-X-52077 N66-15263
SALT STRESS CORROSION OF RESIOUALLY STRESSED
TITANIUM-ALUMINUM-MOLYBDENUM-VANADIUM ALLOY
SHEET AFTER HIGH TEMPERATURE EXPOSURE
NASA-TN-D-3299 N66-19[06
HIGH TEMPERATURE GAS
HIGH TEMPERATURE GAS CORROSION OF ADVANCED TEST
REACTOR / ATR/ STRUCTURAL MATERIALS
BNWL-IO0 N65-35021
HIGH TEMPERATURE LUBRICANT
HIGH TEMPERATURE LUBRICATION, SUPPLYING GRAPHS OF
FRICTION COEFFICIENT A65-23513
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED ANO NONLUBRICATED PAIR COMBINATIONS OF
NETALSo CARBON AND CERAMICS, NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI A65-26262
NILITARY SPECIFICATION FOR MULTIPURPOSE
AERONAUTICAL LUBRICATING GREASE
SAE PAPER 650817 A65-36831
NUCLEAR REACTOR RADIATION EFFECT ON HIGH
TEMPERATURE SOLID FILM LUBRICANTS
FZK-212 N65-22621
TECHNIQUES FOR TESTING HIGH TEMPERATURE
PERFORMANCE OF GAS TURBINE SEAL LUBRICANTS
AFAPL-TR-65-3 N65-30867
ORGANIC SILOXANE POLYMER LIQUIDS AS COMPONENTS OF
HIGH TEMPERATURE LUBRICATING OILS
FTD-TT-65-322/l_2&6 N65-35941
POLYOLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH PETROLEUM OILS AND EXISTING
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I 666-12259
HIGH TEMPERATURE BEARING LUBRICANT REQUIREMENTS
FOR JET ENGINE LUBRICATION SYSTEMS
SAE PAPER 660072 666-20157
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALS_ CARBON AND CERAMICS, NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6A1 A66-22060
POLYOLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH PETROLEUM OILS AND EXISTING
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I 666-24986
GRAPHITE LUBRICANT PHYSICAL AND CHEMICAL
COMBINATIONS WITH OTHER MATERIALS FDR IMPROVED
HIGH TEMPERATURE FRICTION AND WEAR, DISCUSSING
NUCLEAR IRRADIATION FOR GRAPHITE LATTICE
MODIFICATION 666-31933
OXIDATION RESISTANCE AND DEPOSIT FORMATION OF HIGH
TEMPERATURE LUBRICATING OIL
AFAPL-TR-65-B5 N66-19676
ANGULAR CONTACT BALL BEARING-FLUID LUBRICANT
ENDURANCE CHARACTERISTICS AT HIGH SPEEDS, AND
HIGH TEMPERATURES
NASA-CR-T5582 N66-27931
HIGH TEMPERATURE MATERIAL
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGON, HELIUM AND NITROGEN MEDIA
A65-23565
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGON, HELIUM AND NITROGEN MEDIA
A65-31530
SINTERING METHOD TO PROVIDE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAE PAPER 650796 A65-3_836
PATTERN-CONFORMING CRACKING OF OXIDE FILM ON
ALUMINUM DURING HIGH TEMPERATURE OXIDATION MAY
BE CAUSE OF DECREASE IN CORROSION RESISTANCE
A65-3685T
NUCLEAR REACTOR RADIATION EFFECT ON HIGH
TEMPERATURE SOLID FILM LUBRICANTS
FZK-212 N65-22421
SCREENING OF HIGH TEMPERATURE BEARING ELEMENTS
PR-3 N65-3107B
FLUID DYNAMICSo HEAT TRAHSFERo MATERIAL
DEVELOPMENTv CORROSION, INSTRUMENTATION,
CHEMISTRYv AND COMPONENT DEVELOPMENT STUDIES 1N
HIGH TEMPERATURE LIQUID METAL TECHNOLOGY REVIEW
BNL-953/PR-16/ N66-23371
HIGH TEMPERATURE RESEARCH
TEST RIG FOR RELIABILITY, OESIGN OF SLIDING
FRICTION TEST SPECIMENv AND CALIBRATION
TECHNIQUE - HIGH TEMPERATURE BEARING ELEMENTS
INVESTIGATION
PR-2 N65-31079
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"HIGH TEMPERATURE TENSILE TESTSt ALLOY POWDER
TREATMENTt DRY LUBRICANT FRICTIONt AND WEIGHT
LOSS MEASUREMENTS IN ULTRAHIGH VACUUM SYSTEM
APS64G N66-12956
FAILURE MODE AND OPERATION LIFE OF BALL BEARINGS
USING FLUID LUBRICANTS AT HIGH TEMPERATURES IN
RECIRCULATING SYSTEM
NASA-CR-74097 N66-23670
HOT CORROSION MECHANICS OF NICKEL AND COBALT IN
HIGH TEMPERATURE SULFUR-OXYGEN ENVIRONMENT
AD-62959B N66-28679
ACCELERATED HIGH TEMPERATURE NICKEL OXIDATION BY
SODIUM SULFATE N66-28680
HIGH TEMPERATURE CORROSION OF NICKEL AND NICKEL
ALLOYS BY SODIUM SULFATE N66-28681
COBALT CORROSION IN HIGH TEMPERATURE SULFUR-OXYGEN
ENVIRONMENT N66-28682
HOT CORROSION BEHAVIOR OF NICKEL AND COBALT ALLOYS
EXPOSED Tn _HIFATE INDUCED OXIDATION
N66 28683
HIGH TEMPERATURE CORROSION RESISTANCE OF
HASTELLOY X SHEET AND TUBING MATERIALS IN AIR
AGN-TM-414 N66-30409
HIGH VACUUM
ADSORPTION AND FRICTION OF MINERALS UNDER HIGH
VACUUM AND EXTREME TEMPERATURE CONDITIONS -
ENGINEERING BEHAVIOR OF PARTICULATE SYSTEM WITH
CLEANt DRY SURFACES
R64-42 N65-30626
HILL EQUATION
EIGENVALUES AND EIGENVECTORS OBTAINED BY NUMERICAL
SOLUTION OF SPECIAL HILL EQUATION IN LUBRICATION
THEORY
ASME PAPER 66-LUBS-13 A66-_3185
HOT FORMING
THERMAL STABILITY_ ADHESION PREVENTIONt STRESS AND
DIE WEAR REDUCTION AND AIR POLLUTION OF INDUSTRIAL
LUBRICANTS A66-2820T
DEFORMATION RESISTANCE OF HIGH STRENGTH AND
ANTICORROSION STEEL ALLOY CLADS DURING HOT
FORMING N66-24253
PRODUCTION SPECIFICATIONS FOR HOT ROLLED THICK
TWO-LAYERED CORROSION RESISTANT STEEL SHEETS
N66-24265
FRICTIONAL BEHAVIOR AND LUBRICATION OF METALS IN
HOT METAL DEFORMATION
MTI-66TR18 N66-25854
HOT MACHINING
STEEL PIPE HOT ROLLING LUBRICATION BY GRAPHITE AND
SODIUM NITRATE SUSPENSION IN CALCIUM HYDROXIDE
SOLUTION
FTD-TT-64-I086/I N65-22603
ULTRASONIC AGITATION OF CORRODENT SOLUTIONS AND
HOT FINISHED MILD STEEL TEST COUPONS USED TO
EVALUATE EFFECTS OF VARIABLES ON EFFECTIVENESS
OF TWO CORROSION INHIBITORS
BM-RI-6696 N66-11939
HYDRAULIC ACTUATOR
FAILURE OF W G- GO COATED ROD-GLAND BEARING
CAUSED BY FRETTING AND PROTECTION MEASURESt
EXAMINING HYDRAULIC ACTUATORS AS PRECISION
POSITING DEVICES A65-18628
HYDRAULIC FLUIO
SCREW TYPE CLEARANCE SEALS AND CONTACT SEALS
DETAILING HYDROSTATIC SEAL DESIGN
A65-14886
MINIATURE SINGLE TUBE HEAT EXCHANGER FOR MEASURING
FUEL THERMAL STABILITY
SAE PAPER 98TA A65-17005
NONFLAMMABLE HYDRAULIC FLUIDS AND LUBRICANTS
HYDROCARBON
BMPR-6 N65-14379
NONFLAMMABLE HYDRAULIC FLUIDS AND LUBRICANTS -
TETRAMERIC ARYL-I_I-DI-H-POLYFLUOROALKYL
PHOSPHONITRILATES
AD-608164 N65-15846
IGNITION INHIBITORS_ SCREENING METHODS OF
CORROSION INHIBITOR SYSTEHSt AND FLASH AND FIRE
POINTS OF WATER GLYCOL HYRAULIC FLUIDS
BMR-4 N65-16765
CORROSION AND OXIDATION INHIBITING SYSTEM
STABILITY IN BRAKE FLUIDS AFTER EXTENDED STORAGE
CCL-1T6 N65-22684
POUR POINT DEPRESSANTt POLYMER THICKENERt
CORROSION TESTt AND COMPONENT COMPOUNDING FOR
FIRE-RESISTANT HYDRAULIC FLUID
BNR-5 N65-27911
CORROSION INHIBITORS IMPROVEMENT IN METALS FROM
ATTACK BY WATER BASED_ FIRE RESISTANTt HYDRAULIC
FLUID
BMR-5 NbS-ZT926
HYDRAULIC PUMP
MEASUREMENT OF FRICTION OF MATERIALS SLIDING IN
JP-4 FLUID TO PREDICT PERFORMANCE OF HYDRAULIC
PUMP A66-16136
HYDRAULIC SYSTEM
DESIGN AND MAINTENANCE OF AIR TRANSPORT LANDING
GEAR NOTING WEIGHT FACTORy JOINTS_ BUSHINGS AND
CORROSION RESISTANCE
SAE PAPER 690842 A65-34839
HYDRAULIC VALVE
FRICTION REDUCTION IN PISTON TYPE HYDRAULIC SERVO
VALVES - FINE FILTRATION OF OIL AND PISTON
SEALING LAND TAPERING
RAE-TN-GW-312 N65-29643
EFFECT OF MOTOR OIL ADDITIVES oN PITTING OF
HYDRAULIC LIFTERS N66-111_
HYDRIOE
CORROSION AND CORROSION HYDRIDING STUDIES FOR
ZIRCONIUM ALLOYS
EURATOM-2683-E N66-26419
HYDROCARBON
HYDROCARBON BOUNDARY LUBRICATION OF HARD STEEL_
RELATING FRICTION AND WEAR TO HYDROCARBON
STRUCTURE AND OXYGEN CONCENTRATION
ASLE PAPER 64-LC-6 A65-18053
GALVANDSTATIC MEASUREMENTS OF DERIVATIVES OF
METHANEt ETHANE AND PROPANE IN AQUEOUS
ELECTROLYTES A65-22368
OXIDATION OF LOW MOLECULAR HEIGHT PARAFFINS AND
OLEFINS AT PLATINIZED POROUS CARBON ANODES IN LOW
TEMPERATURE ACID ELECTROLYTE FUEL CELLS
AbS-223TO
NATURE OF POLYSILOXANES RELATED TO IMPROVEMENT
OF LUBRICATING EFFECTS OF HYDROCARBONS
FTO-TT-64-1268/l&2 N65-288_5
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTSt
METHYL ALKYL SILICONES, ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-4 A66-12261
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTSt
METHYL ALKYL SILICONES_ ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-6 A66-26989
SYNTHESIS OF SULFONATES OF ALKYL AROMATIC
HYDROCARBONS FOR USE AS ADDITIVES TO DIESEL AND
MOTOR LUBRICATING OILS N66-IIOBZ
DIALKYLDITHIOPHOSPHATES WITH SECONDARY
HYDROCARBON RADICALS AS ANTIDXIDANT ADDITIVES
FOR LUBRICATING OILS N66-11087
PHENOL RESIN AND POLYVINYL BUTYRAL PROTECTIVE
1-39
HYDROCARBON FUEL
PRIMER WITH HIGH CORROSION RESISTANCE FOR STEELS
AND LIGHT ALLOYS
ONI-TRANS-206O N66-23396
EFFECT OF HYDROCARBON ANTIOXIOANTS ON SPLINE WEAR
WHEN OPERATING SUBMERGED IN MINERAL OIL
RS-685 N66-26576
HYDROCARBON FUEL
COULOMETRIC-POTENTIOSTATIC HEASUREHENTS OF ANODIC
OXIDATION OF DERIVATIVES OF METHANEt ETHANE AND
PROPANE IN AQUEOUS ELECTROLYTES
A65-22369
GROWTH SUPPORT STUDIES OF SELECTED MICROORGANISMS
IN JET FUELS_ PURE HYDROCARBONSt LUBRICANT_ AND
LIQUID ROCKET PROPELLANT
RTD--TOR-63-611Tt PT. II N66-26820
HYDROCHLORIC ACID
EFFECT OF SODIUM NITRITE ON CORROSION OF TITANIUM
BY HYDROCHLORIC AND SULFURIC ACID
N66-10298
HYDRODYNAMIC STABILITY
HYDRODYNAMIC LUBRICATION EMPHASIZING THICKNESS OF
LUBRICANT FILMS AND FORCES ON FILMS
AbS-IS679
HYDRODYNAMICS
THERMAL BOUNDARY CONDITIONS FOR PARALLEL-SURFACE
THRUST BEARING A65-256T9
LOW TEMPERATURE CHARACTERISTICS OF LUBRICATING
OILSt PHOTOGRAMNETRIC CHECKING OF WIND TUNNEL
HODELS_ MECHANICSt AERODYNANICSI HYDRDOYNAMICSt
ANO THERMODYNAMICS
DNE/NAE-1966/3/ N65-205TO
HYDRODYNAMIC BEARING LUBRICATION OF ROTATING
CYLINDER WITH REFERENCE TO SUB-CAVITY PRESSURE
AND CAVITATION REGIONS
UDC-62|.B9,032 N65-35673
CIRCULAR CHANNEL PRESSURE DROPt FLOW QUALITYt AND
CORROSION FILM THICKNESS MEASUREMENTS
EURAEC-1288 Nb6-18866
OIL FILM THICKNESS CAUSING HYORODYNAHIC
LUBRICATION BETWEEN MOVING SURFACES OF MACHINE
COMPONENTS
COA-AERO-186 N66-1900B
LUBRICANT FILM-VAPOR INTERFACE ANALYSIS AFTER
FLOW SEPARATION ANO RUPTURE
HTI-65TR58 N66-22717
HYDROFLUORIC ACIO
GAS SPARGE CORROSION PROTECTION FOR HYDROFLUORIC
SALT CONTAINER
BMIlX-329 N66-18226
HYDROGEN
BRITTLENESS OF ANNEALED STEELS USING CORROSION
TESTS UNDER TENSION IN PRESENCE OF HYDROGEN
A65-ZB628
HIGH STRENGTH STEEL PROTECTION AGAINST CORROSION
ANO HYDROGEN EMBRITTLEMENT N65-19236
DIFFUSION OF ELECTROLYTIC HYDROGEN THROUGH
MEMBRANES OF IRON CRYSTALS AS FUNCTION OF STRESS9
TEMPERATURE AND DISSOLVED HYDROGEN CONCENTRATION
Ab6-23071
EMBRITTLEMENT OF TANTALUM BY ROOM TEMPERATURE
DEFORMATION IN PRESENCE OF HYDROGEN
A66-33661
ENDURANCE AND CORROSION RESISTANCE TESTS OF
CATALYST FOR RECOMBINATION OF RADIDLYT|C OXYGEN
AND HYDROGEN
CEND-525 N66-20315
METALLURGICAL INVESTIGATION OF HYDROGEN PREHEATER
TUBE FAILURE - STRESS CORROSIONt ZINC
CONTAMINATIONw CRACK OETECTIONt OVERHEATING
EFFECTSt AND FAILURE SIMULATION
RN-TM-0312 NBb-Z9568
o p
SUBJECT INDEX
HYDROGEN EMBRITTLEHENT RESULTING FROM CORROSION,,,
CATHODIC PROTECTIONt AND ELECTRDPLATING
OR-3 N66- 315_.ze
HYDROGEN PEROXIDE
HYDROGEN PEROXIDE VAPOR DECOMPOSITION ON METAL
SURFACES AND ROLE IN ATMOSPHERIC CORROSION
INVESTIGATED BY PHOTOGRAPHIC AND OPTICAL
POLARIZATION METHODS A65-20367
REACTION MECHANISMS OF OXIDATION RESISTANT
ADDITIVES IN OXIDATION PROCESS IN LUBRICATING
OILS - HYDROGEN PEROXIDE FORMATION
N66-11111
HYDROSTATIC PRESSURE
TEST EQUIPMENT DESIGN AND MANUFACTURE FOR RESEARCH
ON OPTIMUM SIZING OF PRESSURE LUBRICATED PARALLEL
FLAT-FACE THRUST BEARINGS A65-27311
HYDROSTATIC BORING BAR AND PRODUCTION-SIZE
SPINDLE USE HYDROSTATIC AIR BEARINGS AND
POROUS GRAPHITE BEARING PADS WITH APPLICATION
AS LATHE COMPONENTS
Y-DA-921 N66-15092
HYDROSTATICS
FEASIBILITY OF LIQUID LUBRICATED HYDROSTATIC
JOURNAL AND THRUST BEARINGS FOR LARGE LIQUID
ROCKET ENGINE TURBOPUMPS
REPT.-1639-Q-I N65-19666
HYDROX FUEL CELL
HYDROGEN-OXYGEN ELECTROLYTIC REGENERATIVE FUEL
CELL DEVELOPMENT AND TESTS - MATERIAL CORROSION
STUDIESt CYCLE CONTROLLER ASSEHBLYt AND PARTS
FABRICATION
NASA-CR-57665 N65-2080T
METAL, ALLOY, AND METAL COMPOUND TESTING FOR
CORROSION RESISTANCE AND ACTIVITY AS OXYGEN
ELECTRODES FOR HYDROX FUEL CELL WITH ALKALINE
ELECTROLYTE
NASA-CR-TSI99 N66-26759
I
ICE PREVENTION
FACTORS AFFECTING ICING RESISTANCE OF LUBRICANTS
FOR AIRCRAFT ORDNANCE NbB-2TO09
ICING
ICING OF OIL AND GREASE LUBRICANTS USED IN
AIRCRAFT ORDNANCE
NRL-6329 N66-1673B
IGNITION
IGNITION INHIBITORS, SCREENING METHODS OF
CORROSION INHI81TOR SYSTEMS, AND FLASH AND FIRE
POINTS OF WATER GLYCOL HYRAULIC FLUIDS
BMR-_ NbS-lbT65
IGNITION TEMPERATURE CHARACTERISTICS OF AIRCRAFT
FUELS AND LUBRICANTS
AFAPL-TR-65-18 N65-25889
IMPACT SENSITIVITY
COMPATIBILITY TEST OF NITROGEN TETROXIDE AND
TITANIUM ALLOYt STUDYING CORROSIVE ATTACK ANO
IMPACT SENSITIVITY A65-32606
IMPACT SENSITIVITY TEST METHOD FOR LUBRICANTS IN
CONTACT WITH LIQUID PROPELLANT
AFAPL-TR-bS-TO N66-1622B
IMPEDANCE MEASUREMENT
IMPEDANCE MEASUREMENT OF METAL OXIDATION FOR
STUDY OF CORROSION RESISTANCE IN AQUEOUS
SOLUTIONS
EURAEC-|I29t PT. 2 N65-32310
IMPINGEMENT
IMMERSION AND IMPINGEMENT ELECTROPOLISHING METHODS
FOR INCREASING CORROSION RESISTANCE OF STAINLESS
STEELS AND NICKEL ALLOYS USED IN PROPELLANT
DUCTS
NASA-CR-57866 N65-226_1
1-60
SUBJECT INDEX
IMPREGNATED MATERIAL
TESTING COMPONENTS AND MATERIALS OF MACHINES ANO
INSTRUMENTS FOR WEAR - ANTIFRICTIDN PROPERTIES
OF IMPREGNATED CARBON ANO GRAPHITE MATERIALS
WORKING IN DRY FRICTION CONDITIONS
FTD-MT-66-26T N65-36286
ANTIFRICTIDN PROPERTIES OF CARBON AND GRAPHITE
MATERIALS IMPREGNATED WITH LIQUID METALS AND
ALLOYS WORKING IN DRY FRICTION CONDITIONS
N65-36288
ANTIFRICTION PROPERTIES OF IMPREGNATED MATERIALS
BASED ON GRAPHITEt WORKING IN DRY FRICTION
CONDITIONS N65-36289
OPERATING LIFETIME OF POROUS BEARINGSt DISCUSSING
DEPENDENCE ON QUALITY OF IMPREGNATING LUBRICANT
A66-33163
POLYPHENYL ETHERt POLYSILOXANEv SEBACATEw AND HIGH
VISCOSITY MINERAL OIL AS IMPREGNATED LUBRICANTS
IN BALL-BEARING RETAINERS AT .000010 TORR
NASA-TN-D-3259 N66-I605B
IMPURITY
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGEDt INERT GAS WELDING CHAMBER
NASA-CR-54168 N66-13015
INCOMPRESSIBLE FLUID
PERFORMANCE OF HYDRODYNAMICt HYDROSTATIC OR HYBRID
BEARINGS DETERMINED BY NUMERICAL SOLUTION OF
REYNOLDS LUBRICATION EQUATION FOR INR;OMPRESSIBLE
FLUID FILMS
ASME PAPER 66-LUBS-4 Ab6-33186
INCONEL
CORROSION FILM ON INCONEL AND AIS! 304 STAINLESS
STEEL INVESTIGATION WITH SCANNING ELECTRON
MICROSCOPE AND SPINNING SUUHCE MASS SPECTROGRAPH
MICROPROBE
WERL-II16-1 N66-1BB99
STATIC AND ISOTHERMAL CORROSION TESTS OF
HASTELLOY Nt INCONEL 6DOt AND HYMU-80 IN
URANIUM CHLORIDE-POTASSIUM CHLORIDE EUTECTIC
LA-3676-MS N66-30771
INDUCTION HEATING EQUIPMENT
LOAD-CARRYING CAPACITY OF GEAR LUBRICANTS FROM
TESTS WITH HIGH TEMPERATURE GEAR MACHINE AND
INDUCTION HEATED GEARS
AFAPL-TR-65-23 N65-36192
INERTIA
LIQUID METAL LUBRICATED JOURNAL BEARINGS - FILM-
INERTIA AND TURBULENCE EFFECT
SWRI-1228-60 N65-27786
INERTIA OF MOVING BODY UNDER WATERt ATMOSPHERIC
CIRCULATION IN STRATOSPHEREt AND CORROSION
RESISTANCE OF ALLOYS - TRANSLATION FROM
COMMUNIST CHINESE LITERATURE
JPRS-33066 N66-13388
INERTIA MOMENT
GYROSCOPIC ROTOR VIBRATIONS EXCITED BY EFFECT OF
LUBRICATION LAYER IN SLIDING BEARINGS AND
STABILIZED WITH INTERVENING ELASTODANPING
SUPPORTS, TAKING INTO ACCOUNT MOMENT OF INERTIA OF
ROTOR A66-32605
INERTIAL MEASURING UNIT
TITAN II MISSILE GUIDANCE COMPONENTS - INERTIAL
MEASUREMENT UNIT HEAT EXCHANGER, AND MISSILE
GUIDANCE COMPUTER CORROSION RESISTANCE TESTING
IN OPERATIONAL READINESS ENVIRONMENT
EP66-261 N65-26112
INFORNATION PROCESSING
INFORMATION SERVICES RELATING TO PREVENTION OR
LIMITATION OF ENVIRONMENT ASSOCIATED DEGRADATION
OF MATERIAL AND EQUIPMENT
NASA-CR-T1680 N66-23825
INFRARED SPECTRUM
MEASUREMENT OF SURFACE EMITTANCE OF SURFACE
INTERNAL COMBUSTION ENGINE
COATINGS FOR SELECTED METALSt PROVIDING LOW-
THERMAL EMITTANCE CHARACTERISTICS IN IR SPECTRUM
FOR THERMAL AND CORROSION CONTROL
AIAA PAPER 66-18 A66-15869
INHIBITOR
IGNITION INHIBITORSt SCREENING METHODS OF
CORROSION INHIBITOR SYSTEMS_ AND FLASH AND FIRE
POINTS OF WATER GLYCOL HYRAULIC FLUIDS
BMR-6 N65-16T65
CORROSION INHIBITDRS AND METALLIC SALTS EVALUATION
FOR PREVENTION OR RETARDATION _F GALVANIC
CORROSION OF MAGNESIUM STEEL ASSEMBLIES
GCL-IT5 N65-18676
VOLATILE CORROSION INHIBITORS FOR IMPROVING
PRESERVATIVE CHARACTERISTICS OF STANDARD
OPERATING OILS
RIA-66-357T N65-211TT
CORROSION AND OXIDATION INHIBITING SYSTEM
STABILITY IN BRAKE FLUIDS AFTER EXTENDED STORAGE
CCL-IT6 N65-22686
STATIC TESTING FnR CHEMICALS EFFECTIVE FOR
INHIBITING ALUMINUM AND STEEL CORRUSIUN
BNWL-29 N65-Z5672
ULTRASONIC AGITATION OF CORRODENT SOLUTIONS AND
HOT FINISHED MILD STEEL TEST COUPONS USED TO
EVALUATE EFFECTS OF VARIABLES ON EFFECTIVENESS
OF TWO CORROSION INHIBITORS
BM-RI-6696 N66-11939
FIELD TEST OF TRANSPORT VEHICLE COOLING SYSTEM
CORROSION INHIBITOR
CCL-190 N66-19666
CORROSION INHIBITORS AND CLEANING TECHNIQUES FOR
CONTAINERS AND TANKS
FSTC-381-T65-673 N66-22686
INSERT
GALVANIC CORROSION OF ALUMINUM ASSEMBLIES BY
STAINLESS STEEL WIRE INSERTS
NASA-TM-X-53606 N66-19762
INSTALLATION
CORROSION BEHAVIOR OF ALUMINUM ALLOY MATERIALS
FOR PERMANENT OR SEMIPERMANENT INSTALLATION IN
HIGH FLUX ISOTOPE REACTOR / HFIR/
ORNL-TM-I029 N66-10698
INTERFACE
INTERFACE FRICTION BETWEEN TOOL AND WORKPIECE
DURING HOT METAL DEFORMATION
IITRI-B602T-2 N65-13989
SURFACE TEMPERATURES AT SLIDING INTERFACES IN
VACUA AND METAL ADHESION_ AND FRICTION AND WEAR
APPARATUS
NL-TOR-66-OT N66-27676
INTERMETALLICS
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF
AL-BASED FE, NI_ Tit CU AND SB ALLOYS AND
INTERMETALLIC COMPOUNDS Abb-2OB40
ROLLING FRICTION STUDIES OF INTERNETALLIC AND
ZIRCONIUM OXIDE FOR CONTROL SURFACE BEARINGS FOR
SPACE REENTRY VEHICLE
ASLE PAPER 66AM 504 A66-30613
INTERNAL COMBUSTION ENGINE
CHARACTERISTICS OF SOVIET AND OTHER LUBRICATING
OILS FOR USE IN WINTER HEATHER TO START AND
MAINTAIN INTERNAL COMBUSTION MACHINES
N66-110TT
PISTON SHAPE CHANGED, BREATHING AND LUBRICATION
IMPROVED TO INCREASE LIFESPAN OF INTERNAL
COMBUSTION AIRCRAFT ENGINES
FTD-TT-bS-T23/L&2_6 N66-12606
OIL OXIDATION EFFECT ON RUNNING-IN PROCESS OF
RING-SOCKET PAIR IN INTERNAL COMBUSTION ENGINE
FTD-TT-b5-IO39/I&2_6 N66-235B1
i-4;
m_
INTERNAL FRICTION SUBJECT INDEX
INTERNAL FRICTION
USE OF INTERNAL FRICTION METHODS TO DE[ERMINE [HE
PHYSICAL SITUATION OF OXYGEN IN NIOBIUM-
ZIRCONIUM ALLOYS AND ITS EFFECTS ON CORROSION
CNLM-6344 N66-I3857
IODINE
OLEIC ACID AND CRYSTALLINE IODINE MIXTURE AS
ANTICORROSION LUBRICANT FOR TITANIUM PARTS
FTD-TT-65-1193 N66-18656
IONIZING RADIATION
LUBRICANT RADIATION RESISTANCE DEPENDENT ON
LUBRICANT CHEMICAL COMPOSITION AND INTENSITY AND
TYPE OF IONIZING RADIATION
FTD-TT-65-325/l&2G4 N65-32852
IRON
ELECTROCHEMICAL CORROSION OF CAST IRON IN SODIUM
AND POTASSIUM SOLUTIONS
PROM.-3549 N65-31073
CORROSION OF CAST IRON PIPES AS ELECTROBIOCHEMICAL
PROCESS IN ANAEROBIC SOIL
FD3-39571T-166-/ N65-32693
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-11 A66-1225_
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-11 A66-26993
CHLORIDEBENZYL QUINOLINE TO INCREASE CORROSION
RESISTANCE OF IRON AND STEEL IN ACIDS
FTD-TT-65-TTO/I&4 N66-107B/
POTENTIOSTATIC POLARIZATION STUDIES OF IRON AND
STAINLESS STEEL ALLOYS IN ELECTROLYTE SYSTEMS
FOR CORROSION RESISTANCE PREDICTION
R-623 N66-17119
IRON AND STEEL CORROSION PREVENTION BY PROTECTIVE
COATINGS AND CATHODIC PROTECTION
A0-625900 N66-18693
CORROSION RESISTANT POLYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35652 N66-25286
IRON ALLOY
LOW CORROSION RESISTANCE OF IRON-ALUMINUM ALLOYS
IN FLUORINE ATMOSPHERE AT HIGH TEMPERATURE
N65-13615
S NAP-8 MATERIALS RESEARCH - MERCURY CORROSION
CAPSULE TESTS OF FERRITIC ALLOYS FOR MASS
TRANSFERt STRESS CORROSIONt MODE OF ATTACKt
ANO MECHANICAL PROPERTIES
NASA-CR-62379 N65-22558
COMPATIBILITY OF NICKEL_ IRONt AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3TqO N65-2551T
STRESS CORROSION CRACKING EXPERIMENTS WITH
IRON-NICKEL-CHROMIUM ALLOYS
C00-1319-26 N65-34319
GRAPHITE CONTENT EFFECT ON ANTIFRICTION PROPERTIES
OF GRAPHITIZED NICKEL-BASED COPPER AND IRON
ALLOYS A66-10745
CORROSION OF SOME URANIUM-PLUTONIUM-IRON ALLOYS
AWRE-O-18/65 N66-14170
STRESS CORROSION CRACKING IN CHROMIUM-NICKEL-IRON
ALLOYS WITH FOURTH ELEMENT ADDED
COO-1319-2T N66-17533
DEFORMATION RESISTANCE OF HIGH STRENGTH AND
ANTICORROSION STEEL ALLOY CLADS DURING HOT
FORMING N66-24253
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STRESS CORROSION CRACKING MECHANISM IN IRON-
NICKEL-CHROMIUM ALLOY SYSTEM
C00-131g-32 Nb6-25978
RADIOACTIVE TRACERS TO DETERMINE WEAR RESISTANCE
OF CHROMIUM-NICKEL-IRON ALLOY GRINDING BALLS
USED IN FABRICATING CEMENT
CNEA-IB/ N66-28244
STRESS CORROSION CRACKING MICROTOPOLOGY STUDIES ON
THIN FILMS OF IRON-NICKEL-CHROMIUM BASE ALLOYS
EXPOSED TO BOILING MAGNESIUM CHLORIDE
C00-1319-36 Nbb-31092
IRRADIATION
STRESS CORROSION OF IRRADIATED STAINLESS STEEL
ACRE-R-50|4 N66-15921
CORROSION TESTING OF NUCLEAR MATERIALS CONOUCIED
IN-PILE AND AFTER PILE IRRADIATION
CUR-2616 N66-219_0
CORROSION ANALYSIS OF ZIRCONIUM ALLOYS EXPOSED TO
REACTOR IRRADIATION
AECL-2257 N66-24451
ISOTHERMAL PROCESS
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUIDI DISCUSSING FILM THICKNESS
ASLE PAPER 66-LC-22 A65-31716
J
J- 2 ROCKET ENGINE
PHENOL RESIN BONDED_ WOVEN GLASS AND TEFLON FIBER
LUBRICANT FOR J-2 ROCKET ENGINE GIMBAL SYSTEM
NASA-TM-X-53379 N6b-16158
JET ENGINE
LABORATORYt COMPONENT AND ENGINE TESTS FOR
LUBRICANT PROPERTIES OF J-79 JET ENGINE INCLUDING
ELASTOMER VOLUME SWELLt OXIDATION-CORROSIONt
LUBRICITY, ETC
SAE PAPER 650816 Ab6-IOB21
HIGH ACTIVITY OF ALKALI METAL SALTS OF CARBOXYLIC
ACIDS AND SUBSTITUTED PHENOLS AS SYNERGISTS FOR
ARYLAMINE ANTIOXIDANIS IN ESTER-TYPE SYNTHETIC
LUBRICATING OILS A66-23123
AIRCRAFT LUBRICANT AND SELECTED SOLVENT TESTS FOR
REMOVAL OF CARBONACEOUS DEPOSITS ON JET ENGINE
BEARING
AFAPL-TR-65-118 N66-19566
JET FLOW
JET OIL LUBRICATION AND SCAVENGING TECHNIQUE FOR
20 MM HIGH SPEED BALL BEARING
ASLE PAPER 66AM IB4 A66-30402
JET FUEL
ELIMINATION OF FUEL CONTAMINATION AND CORROSION
OF FUEL TANKS IN AIRCRAFT USING JET tURBINE FUEL
A65-2549]
ADDITIVE EFFECT ON ANTIWEAR PROPERTIES OF JET
FUELS
FTO-TT-64-937/l&2 N65-22776
CONTAMINATION OF JET FUEL SYSTEMS WITH MICROBIAL
ENTITIES AND IMPLICATION OF MICROBIAL GROWTH IN
CORROSION AND EQUIPMENT MALFUNCTION
AMRL-TR-65-30 N65-30660
LUBRICITY PROPERTIES OF HIGH TEMPERATURE JET FUELS
OPR-I N66-13426
GROWTH SUPPORT STUDIES OF SELECTED MICROORGANISMS
IN JET FUELS, PURE HYDROCARBONS, LUBRICANT, AND
LIQUID ROCKET PROPELLANT
RTO-IDR-63-AlI/, PT. II N66-26820
JOURNAL BEARING
HIGH SPEED RELIABILITY OF OIL-LUBRICATED TILTING-
PAD POTASSIUM TURBINE BEARING
ASME PAPER 65-LUBS-IO AbS-28600
SYMPOSIUM ON ELASTOHYDRODYNAMIC LUBRICATION
q
SUBJECT INDEX LIQUID FLOW
SPONSORED BY INSTITUTION OF MECHANICAL
ENGINEERS AT LEEDS, ENGLAND IN SEPTEMBER 1965
A65-32761
ELECTRICALLY CONDUCTING LUBRICANTe USING MOMENTUM
INTEGRAL METHOD TO INVESTIGATE EFFECT OF MAGNETIC
FIEL_ ON LOAD CAPACITY OF FULL JOURNAL BEARING
AbS-32784
STATIC AND DYNAMIC LOAD RESPONSE TESTS ON
TILTING-PAD AND FLOATING-RING JOURNAL BEARINGS
AND FUNDAMENTAL PROCESSES OF LUBRICANT FLOW
NASA-CR-5425g N65-I6201
FEASIBILITY OF LIQUID LUBRICATED HYDROSTATIC
JOURNAL AND IHRUST BEARINGS FOR LARGE LIQUID
ROCKET ENGINE TURBOPUMPS
REPT.-T439-Q-1 N65-19446
MATERIALS FOR POTASSIUM LUBRICATED JOURNAL
BEARINGS
NASA-CR-54264 N65-19849
LIQUID METAL LUBRICATED JOURNAL BEARINGS - FILM-
_ckTIA AN_ TURbULEnCE [FFECT
SWRI-122B-bO N65-27786
TEST PROGRAM TO EVALUATE MATERIALS SUITABLE FOR
POTASSIUM LUBRICATED JOURNAL BEARING AND SHAFT
APPLICATIONS IN SPACE SYSTEM TURBOGENERATORS
OPERATING AT HIGH TEMPERATURES
NASA-CR-56345 N65-28354
WEAR RESISTANCE OF SLEEVE BEARINGS MADE FROM
POLYMERPOLYFORMALDEHYDE /PFA/
FTD-TT-65-329/I&2&6 N65-33005
PRANUTL MIXING-LENGTH THEORY USED TO PREDICT
PERFORMANCE OF JOURNAL BEARINGS OPERATING IN
TURBULENT REGIME
ASME PAPER 65-LUB-IT AGG-I424g
TEST RIG FUR GAS-LUBRICATED JOURNAL BEARINGS
MEASURING FRICTIONAL TORQUEr GAS FILM PRESSURE
DISTRIBUTION, STATIC AND DYNAMIC ECCENTRICITY
CHANGESw ETC A66-24929
TURBULENT HYDRODYNAMIC LUBRICATION THEORIES AND
SOLUTION OF CONSTANTINESCU EQUATION FOR FINITE-
LENGTH JOURNAL BEARING
ASME PAPER 66-LUBS-LL A66-33186
EIGENVALUES AND EIGENVECTORS OBTAINED BY NUMERICAL
SOLUTION OF SPECIAL HILL EQUATION IN LUBRICATION
THEORY
ASME PAPER 66-LUBS-I3 A66-33185
SLIDING FRICTION JOURNAL BEARING FOR
TURBOCOMPRESSOR AND OTHER HIGH SPEED MACHINES
FTD-TT-65-517/I&2_4 N66-IOBT3
FILM RUPTURE AND CAVITATION IN JOURNAL BEARINGS
WITH LOW KINEMATIC VISCOSITY LUBRICANTS
MTI-65TRI3 N66-20254
HIGH SPEED ROTORS SUPPORTED IN JOURNAL BEARINGS
WITH LOW VISCOSITY LUBRICANT IN TURBULENT FLOW
MTI-65TRI2 N66-20259
JP-4 JET FUEL
MEASUREMENT OF FRICTION OF MATERIALS SLIDING IN
JP-4 FLUID TO PREDICT PERFORMANCE OF HYDRAULIC
PUMP A66-16136
K
KINETIC FRICTION
LOAD EFFECTS ON KINETIC FRICTION COEFFICIENT OF
MOLYBDENUM DISULFIDE POWDERS
ASLE PAPER 64-LC-21 A65-22794
KINETICS
KINETICS OF POLYTETRAFLUOROETHYLENE /PTFE/
SLIDING ON PTFE_ OBSERVED BY CONSTANT FORCE OF
FRICTION AND MEASURING SLIDE VELOCITY
ML-TDR-64-303 Nb5-27803
L
LAMINAR BOUNDARY LAYER
HEAT EXCHANGE_ FRICTION AND MASS EXCHANGE IN
LAMINAR MULTICOMPONENT BOUNDARY LAYER DURING
INJECTION OF EXTRANEOUS GASES A65-29304
LAMINAR HEAT TRANSFER
HEAT EXCHANGEr FRICTION AND MASS EXCHANGE IN
LAMINAR MULTICOMPONENT BOUNDARY LAYER DURING
INJECTION OF EXTRANEOUS GASES A65-29304
LANDING GEAR
DESIGN AND MAINTENANCE OF AIR TRANSPORT LANDING
GEAR NOTING WEIGHT FACTORy JOINTSt BUSHINGS AND
CORROSION RESISTANCE
SAC PAPER 650842 A65-34839
FRICTION COEFFICIENTS AND WEAR CHARACTERISTICS FOR
X-IS AIRCRAFT SKID LANDING GEAR
NASA-TN-D-3331 N66-IBI72
LATHE
HYDROSTATIC BORING BAR AND PRODUCTION-SIZE
_P|NULE u_E HYDROSTATIC AIR BEAaTN_ AND
POROUS GRAPHITE BEARING PADS WITH APPLICATION
AS LATHE COMPONENTS
Y-DA-921 N66-15092
LEAD
LEAD METALLURGY - ARCHITECTURAL AND WROUGHT LEAD
APPLICATIONS, CABLE SHEATHINGt SOLDERSt JOININGt
LEAD COATED STEELt BATTERY APPLICATIONSt
CORROSION CONTROL, AND FUNDAMENTAL RESEARCH
N65-23264
LEAD AND LEAD-SALT CORROSION IN THERMAL CONVECTION
LOOPS
URNL-IM-I43T N66-310TO
LEAD ALLOY
EFFECT OF OIL ADDIIIVES ON CORRGSIONAL WEAR OF
LEAD ALLOY BEARINGS Nb6-1111T
INTERGRANULAR CORROSION OF LEAD-ANTIMONY ALLOY
BATTERY PLATE GRIDS
NRL-638T N66-31332
LIFESPAN
PISTON SHAPE CHANGEDt BREATHING AND LUBRICATION
IMPROVED TO INCREASE LIFESPAN OF INTERNAL
COMBUSTION AIRCRAFT ENGINES
FTD-TT-65-T23/l_2&4 N66-12606
LIFETIME
FAILURE MODE AND OPERATION LIFE OF BALL BEARINGS
USING FLUID LUBRICANTS AT HIGH TEMPERATURES IN
RECIRCULATING SYSTEM
NASA-CR-T4097 N66-236TO
BALL BEARING LIFE TESTS IN VACUUM USING MOLYBDENUM
SULFIDE SOLID FILMS WITH HIGH VACUUM OILS AS
LUBRICANTS
NASA-CR-T1695 N66-24604
LIFETIHEt LOAD-CARRYING ABILITYt AND FRICTION AND
WEAR CHARACTERISTICS OF PLAIN SLEEVE BEARINGS
FOR AIRCRAFT SUPPORT STRUCTURES
AD-628937 N66-24725
ANGULAR CONTACT BALL BEARING-FLUID LUBRICANT
ENDURANCE CHARACTERISTICS AT HIGH SPEEDSt AND
HIGH TEMPERATURES
NASA-CR-T5582 NBb-27931
LIQUID CODLING
HEAT PIPE CHARACTERISTICS COVERING PERFORMANCE
ANALYSIS AND EXPERIMENTAL RESULTS SUCH AS HEAT
TRANSFER RATE, LIFE TESTS_ WORKING LIQUID
SELECTIONt ETC A66-15544
LIQUID FLOW
COMPUTATION OF FLOW RATE IN PIPES AND
DETERMINATION OF HEAD LOSSES IN PIPES OF
LUBRICATION SYSTEMS WITH FLUID LUBRICANTS
A65-30155
TURBULENT FLOW FRICTION REDUCTIONS IN DILUTE
1 -_
LIQUID HYDROGEN SUBJECT INDEX
POLYMER SOLUTIONS
NAVWEPS-8636 N65-22385
LIQUID HYDROGEN
MATERIALS FOR USE AS ROLLING-CONTACT BEARING
LUBRICANTS IN LIQUID HYDROGEN ENVIRONMENT
ASLE PREPRINT 65-LC-9 A66-12255
LUBRICANT MATERIALS FOR ROLLING CONTACT BEARINGS
OPERATING IN LIQUID HYDROGEN ENVIRONMENT
NASA-CR-69569 NbA-ISBI5
LIQUID METAL
HYDROMAGNETIC THEORY FOR SQUEEZE FILMS OF
CONDUCTING LUBRICANTS WITH REFERENCE TO ROLLER AND
SLIPPER BEARING
ASME PAPER 64-LUBS-12 A65-20115
MAGNETOHYDRODYNAMIC FLUID FLOW BOUNDARY LAYERS FOR
LIQUID METAL BEARINGS N65-27510
LIUUID METAL LUBRICATED JOURNAL BEARINGS - FILM-
INERTIA AND TURBULENCE EFFECT
SWRI-122B-60 N65-27786
THEORY_ TESTINGt AND ANALYSIS OF LIQUID METAL
CORROSION - MERCURY AND PLUTONIUM LIQUID ALLOYS
NASA-TM-X-54722 N65-29446
LIQUID POTASSIUM METAL LUBRICATED BEARINGS FOR
SUPPORT OF ROTOR WITH SPACE POWER SYSTEM WEIGHT
DISTRIBUTION
R-5OBA-7 N65-33491
ANTIFRICTION PROPERTIES OF CARBON AND GRAPHITE
MATERIALS IMPREGNATED WITH LIQUID METALS AND
ALLOYS WORKING IN DRY FRICTION CONDITIONS
N65-3628B
LIQUID METAL EMBRITTLEMENT NOTING STRESS AND
INTERGRANULAR CORRDSIONt HYDROGEN EMBRITTLEMENT
AND BEHAVIOR OF SILVER CHLORIDE CRYSTAL
A66-11698
LIQUID MERCURY AND ALKALI HALIDE METALS LOOP
FOR LIQUID METAL LUBRICATEO ROTOR BEARINGS -
SNAP
MTI-64TR72f REV.-2 N66-11728
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-50/SPUR POWERPLANT
TIM-916 N66-11819
LIQUID METAL LUBRICANT ANTI-WEAR PROPERTIES STUDY_
AND CARBAMIDE DEWAXING EFFECTS DETERMINATION FOR
DIESEL ENGINE FUELS
AID-U-66-37 N66-17611
FLUID DYNAMICSt HEAT TRANSFER_ MATERIAL
DEVELOPMENT, CORROSION, INSTRUMENTATION_
CHEMISTRYt AND COMPONENT DEVELOPMENT STUDIES IN
HIGH TEMPERATURE LIQUID METAL TECHNOLOGY REVIEW
BNL-953/PR-16/ N66-23371
CORROSIVE ACTION OF LIQUID METALS CONSIDERED FOR
LUBRICANTS
FTD-TT-65-144T/I&2_6 N66-26504
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBOMACHINE BEARING UNDER
STEADY STATE AND DYNAMIC LOAD CONDITIONS
N66-31686
LIQUID POTASSIUM
COMPATIBILITY OF NICKEL, IRON, AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3T9Q N65-25517
OXYGEN EFFECTS ON CORROSION OF NIOBIUM BY LIQUID
POTASSIUM
ORNL-3751 N65-28141
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM BASE
ALLOYS TO REFLUXING POTASSIUM
NASA-TM-X-52136 N65-34252
LIQUID PROPELLANT
ADDITIVES TO LIQUID FUELS FOR GAS TURBINES TO
PREVENI ASH DEPOSITS AND VANADIUM CORROSION
N66-II130
IMPACT SENSITIVITY TEST METHOD FOR LUBRICANTS IN
CONTACT WITH LIQUID PROPELLANT
AFAPL-TR-65-70 N66-14228
GROWTH SUPPORT STUDIES OF SELECTED MICROORGANISMS
IN JET FUELS_ PURE HYDROCARBONS, LUBRICANT, AND
LIQUID ROCKET PROPELLANT
RTD-TDR-63-4117, PT. II NAb-24820
METAL CORROSION PREVENTION METHODS FOR CENTAUR
LAUNCH VEHICLE LIQUID PROPELLANT TANKS
NASA-CR-T200O N66-29292
LIQUID SODIUM
CORROSION RESISTANCE OF CHROME-NICKEL STEEL AND
NICKEL BASE ALLOYS IN LIQUID SODIUM
FTO-TT-66-1210/1 N65-22886
MOLTEN SODIUM CORROSION OF AUSTENITIC STEEL
CEA-2371 NbS-329B3
L1QUID-SOLIO INTERFACE
LIQUID FLUORINE CORROSION OF METALS IN IMPURITY-
FREE DRY SYSTEM AND RESULTANT PRODUCTS, NOTING
EFFECT OF SURFACE CONTAMINANTS A65-19259
LITHIUM
HEAT PIPE CHARACTERISTICS COVERING PERFORMANCE
ANALYSIS AND EXPERIMENTAL RESULTS SUCH AS HEAT
TRANSFER RATE_ LIFE TESTS, WORKING LIQUID
SELECTIONr ETC A66-15544
LITHIUM ALLOY
STRESS CORROSION AND HIGH TEMPERATURE PROPERTIES
OF MAGNESIUM-LITHIUM-SILICON ALLOYS
FA-A64-3[ N65-36228
LITHIUM FLUORIDE
CORROSION RESISTANCE OF IRON-BASE, NICKEL-BASEr
AND COBALT-BASE SUPERALLOYS TO LITHIUM FLUORIDE
AT CYCLIC ELEVATED TEMPERATURES
NASA-CR-S4TB1 N66-1042B
LITHIUM HYDRIDE
EXTENDED EXPOSURE TO HEATED LITHIUM HYDRIDE EFFECT
ON TENSILE PROPERTIES DF STAINLESS STEELS
NAA-SR-MEMD-IO885 N66-18903
LOAD DISTRIBUTION
ELECTRICALLY CONDUCTING LUBRICANT, USING MOMENTUM
INTEGRAL METHOD TO INVESTIGATE EFFECT OF MAGNETIC
FIELD ON LOAD CAPACITY OF FULL JOURNAL BEARING
A65-32784
FILM THICKNESS MEASURING APPARATUS IN
ELASIOHYDRODYNAMIC LUBRICATION EXAMINING FRICTION
COEFFICIENT_ VISCOSITY AND SLIDING SPEED DATA
A65-33219
LUBRICANT EFFECT ON FATIGUE LIFE OF STATIONARY
BALL ON FLAT CONTACT SUBJECTED TG OSCILLATORY
NORMAL LOAD
ASME PAPER 65-WA/CF-3 A66-15622
LOAD FACTOR
SPEED, LOAD, AND TEMPERATURE EFFECT ON MINIMUM OIL
FLOW REQUIREMENTS OF 30 AND 75 MILLIMETER-BORE
BALL BEARINGS
NASA-TN-D-290B N65-27392
LUBRICATION PARAMETERS WITH RESPECT TO
EXPERIMENTAL VALUES AND REPRODUCIBILITY
A66-28465
LOAD TEST
PRESSURE DISTRIBUTION OF COUNTERFDRMEL CYLINDERS
MEASURED TO DETERMINE HYDRODYNAMIC LOAD
ASLE PAPER 64-LC-12 A65-31717
STATIC AND DYNAMIC LOAD RESPONSE TESTS ON
lILTING-PAD AND FLOATING-RING JOURNAL BEARINGS
AND FUNDAMENTAL PROCESSES OF LUBRICANT FLOW
NASA-CR-54259 N65-16201
1-66
SUBJECTINDEX
LOAD-CARRYINGCAPACITYOF GEAR LUBRICANTS FROM
TESTS WITH HIGH TEMPERATURE GEAR MACHINE AND
INDUCTION HEATEO GEARS
AFAPL-TR-65-23 N65-36192
LOOP
FORCED CIRCULATIONt CROLOY 9 M MERCURY LOOP
DESIGNED TO INVESTIGATE CORROSION PRODUCT
SEPARATION TECHNIQUES
NASA-CR-217 N65-21161
MATERIAL PROCUREMENT AND QUALITY ASSURANCE FOR
ADVANCED REFRACTORY ALLOY CORROSION LOOP PROGRAM
NASA-CR-5_TT N65-33966
CORROSION TEST LOOP FOR EVALUATION OF REFRACTORY
ALLOYS IN BOILING AND CONDENSING POTASSIUM
ENVIRONMENTS WHICH SIMULATE PROJECTED SPACE
ELECTRIC POWER SYSTEMS
NASA-CR-54843 N66-I4TB5
ADVANCED REFRACTORY ALLOY CORROSION LOOP
NASA-CR-548_5 N66-15373
PURIFICATION OF ALKALI MEIAL_ PUK u_E _N _VA_
REFRACTORY ALLOY CORROSION LOOP
NASA-CR-54911 N66-2232T
PERFORMANCE CHARACTERISTICS OF POTASSIUM CORROSION
TEST LOOP
NASA-CR-54912 N66-2_697
LOW TEMPERATURE ENVIRONMENT
LOW TEMPERATURE BOUNDARY LUBRICATION BEHAVIOR OF
THIN ORGANIC FILMSt EXAMINING FRICTION AND WEAR
BELOW AND ABOVE FILM MELTING POINT
ASLE PAPER 64-LC-6 A65-1B054
LUBRICANT
BEARINGS AND LUBRICANTS REVIEW AND DIGEST OF
LITERATURE FROM 1962 TO I963 A65-14065
HYDRODYNAMIC LUBRICATION EMPHASIZING THICKNESS OF
LUBRICANT FILMS AND FORCES ON FILMS
AbS-I56T9
BUILDUP OF MOLYBDENUM DISULFIDE FILMS ON COPPER
SURFACEr EXAMINING BURNISHING PROCESS AND EFFECTS
OF LOAD AND HUMIDITY CONDITIONS
A65-15680
PRESSURE EXPRESSIONS DERIVED FOR FLOW OF
NONLINEARLY VISCOPLASTIC LUBRICANT BETWEEN PLATES
A65-16350
UNCONVENTIONAL LUBRICANTS CAPABLE OF WITHSTANDING
EXTREMES OF TEMPERATURF_ PRESSURE AND RADIATION
AbS-16BIB
FRICTION AND WEAR STUDY OF LUBRICATION MECHANISM
OF TRICRESYL PHOSPHATE ON STEEL
ASLE PAPER 64-LC-I Ab5-1B051
HYDROMAGNETIC THEORY FOR SQUEEZE FILMS OF
CONDUCTING LUBRICANTS WITH REFERENCE TO ROLLER AND
SLIPPER BEARING
ASME PAPER 64-LUBS-12 A65-20115
PROPERTIES, CHARACTERISTICS AND PERFORMANCE OF
LUBRICANTS AND SELF-LUBRICATING MATERIALS USED IN
SPACECRAFT SYSTEMS INCLUDING OILS_ GREASES,
PLASTICSt CERMETS_ MOLYBDENUM SULFIDE_ ETC
A65-2274_
LOAD EFFECTS ON KINETIC FRICTION COEFFICIENT OF
MOLYBDENUM DISULFIDE POWDERS
ASLE PAPER 64-LC-21 A65-22796
VISCOELASTIC NON- NEWTONIAN LUBRICANT FLOW
EQUATIONS WITH SQUEEZE FILM SOLUTIONS
ASLE PAPER 66-LC-IO 665-22795
THERMAL BOUNDARY CONDITIONS FOR PARALLEL-SURFACE
THRUST BEARING A65-25479
SYNTHETIC LUBRICANTS COMPOUNDED FROM ORGANIC
ESTERS A65-25505
LUBRICANTS EFFECT ON STEEL AND OTHER METAL FATIGUE
LUBRICANT
LIVES IN ROTATING CANTILEVER FATIGUE TESTS
A65-26570
FUELS AND LUBRICANTS WITH THERMALLY STABLE
MOLECULAR STRUCTURE AND ANTIOXIDANTS TO MEET
REQUIREMENTS OF SUPERSONIC TRANSPORT
ABB-2TIBI
RATING SYSTEM ASSESSING PERFORMANCE OF AIRCRAFT
GAS TURBINE SYNTHETIC LUBRICANTS BASED ON DEMERIT
_EPOSITS 665-29501
TESTING DRY FILM LUBRICANTS EXPOSED TO ULTRAHIGH
VACUUM ENVIRONMENT A65-30030
RELATION BETWEEN CHAIN LENGTH IN SATURATED
ALIPHATIC ACIDS AND STRUCTURE OF PSEUDOGELS
THICKENED WITH THEIR LI AND CA SOAPS STUDIED FOR
LUBRICATING PURPOSES A65-31216
ELECTRON MICROSCOPE STUDY OF SURFACE TOPOGRAPHY
CHANGES IN RUNNING TRACK IN ROLLING CONTACT
FATIGUE TESTER
ASLE PAPER 66-LC-29 A65-31715
CONDUCTING LUBRICANT IN EXTERNALLY vK_suRIZEG
BEARING WITH VARIABLE FILM THICKNESS IN PRESENCE
OF MAGNETIC FIELD DETERMINING FLOW, LOAD AND
ELECTRICAL CHARACTERISTICS A65-323XO
BEST LUBRICANT CHARACTERISTICS OF ESTERSt
SILICONES AND FLUORINATED HYDROCARBONS COMBINED IN
NEW SYNTHETIC LUBRICANT A65-33627
OXIDATIVE AND DEPOSIT FORMING PROPERTIES OF HIGH
TEMPERATURE LUBRICANTS
ASO-TOR-62-222t PT. lit N65-14144
NONFLAMMABLE HYDRAULIC FLUIDS AND LUBRICANTS
BMPR-6 N65-I_379
NONFLAMMABLE HYDRAULIC FLUIDS AND LUBRICANTS -
TETRAMERIC ARYL-ItI-OI-H-POLYFLUOROALKYL
PHOSPHONITRILATES
AD-6OBI44 N65-15B_6
ELASTOHYDRODYNAMIC LUBRICANT FILM EFFECTS IN
ROLLING BALL TWO-BALL CONTACTS
AL64TO67 N65-15986
STATIC AND DYNAMIC LOAO RESPONSE TESTS ON
TILTING-PAD AND FLOATING-RING JOURNAL BEARINGS
AND FUNDAMENTAL PROCESSES OF LUBRICANT FLOW
NASA-CR-5_259 N65-16201
DRY THIN-FILM LUBRICANTS AND SOFT-METAL LUBRICANTS
APPLIED TO BEARINGS AND GEARS FOR USE UNDER
HEAVY LOADS AND SLOW SPEEDS IN SPACE
ENVIRONMENTS
AEDC-TR-65-1 N65-17429
TOOL STEEL BEARING LUBRICANT ENDURANCE AT HIGH
SPEEDS AND TEMPERATURES
NASA-CR-57645 N65-19893
EQUATIONS FOR SELF-ACTING FOIL BEARINGS - EFFECTS
OF BENDING STIFFNESS OF TAPE AND COMPRESSIBILITY
OF LUBRICANT
RR-65-1 N65-21054
BEARING LUBRICANT ENDURANCE CHARACTERISTICS AT
HIGH SPEEDS AND HIGH TEMPERATURES
NASA-CR-57982 N65-21303
ENDURANCE CHARACTERISTICS AT HIGH SPEEDS AND
TEMPERATURES ON BEARING LUBRICANT
NASA-CR-6234I N65-22166
COLD WELDING OF METAL CONTACTING SURFACES OF
SYSTEM FOR NUCLEAR AUXILIARY POWER-I9 EJECTION
MECHANISMS AND MINIMIZATION WITH LUBRICANT
APPLICATION
MN0-3169-66 N65-25522
IGNITION TEMPERATURE CHARACTERISTICS OF AIRCRAFT
FUELS AND LUBRICANTS
AFAPL-TR-65-18 NBB-ZSBB9
BEARING AND LUBRICANT PROBLEMS
1-65
LUBRICANT CONT
AD-429247 N65-26280
LIQUID METAL LUBRICATED JOURNAL BEARINGS - FILM-
INERTIA AND TURBULENCE EFFECT
SWRI-1228-60 N65-27786
SYNTHETIC OILS FOR TURBINE ENGINES AND AIRCRAFT
LUBRICATION
FTD-TT-66-117/I_2 NBS-27856
HIGHLY SULFUROUS ENGINE FUEL ADDITIVES -
ANTICORROSIDN LUBRICANT ADDITIVES
FTD-TT-64-T7B/1 N65-28108
TEST PROGRAM TO EVALUATE MATERIALS SUITABLE FOR
POTASSIUM LUBRICATED JOURNAL BEARING AND SHAFT
APPLICATIONS IN SPACE SYSTEM TURBDGENERATORS
OPERATING AT HIGH TEMPERATURES
NASA-CR-56365 N65-28356
MOLYBDENUM DISULFIDE AS ANTIERICTIDN COATING -
LUBRICANT
FTD-TT-66-126241 N65-28697
FIRE RESISTANT LUBRICANT FOR TURBINES USING
PHOSPHOROUS COMPOUNDS AS BASE
FTD-TT-66-1291/1 N65-28723
ADDITIVES FOR FUEL OILS AND LUBRICANTS -
LITERATURE REVIEW
FTD-TT-65-62/I N65-30006
ELASTOHYDRODYNAMIC LUBRICATION ON HIGH SPEED,
HEAVILY LOADED ROLLING CONTACTS - MEASUREMENT OF
DEFORMATION BY X-RAY TECHNIQUE
ASD-TDR-61-663_ FT. V N65-30505
TECHNIQUES FOR TESTING HIGH TEMPERATURE
PERFORMANCE OF GAS TURBINE SEAL LUBRICANTS
AFAPL-TR-6§-3 NBS-3086T
BEARING LUBRICANT ENDURANCE CHARACTERISTICS AT
HIGH SPEEDS AND TEMPERATURES
NASA-CR-66183 N65-3105I
LUBRICANT RADIATION RESISTANCE DEPENDENT ON
LUBRICANT CHEMICAL COMPOSITION AND INTENSITY AND
TYPE OF IONIZING RADIATION
FTD-TT-65-325/162&6 N65-32852
CALCIUM SOAPS OF SYNTHETIC FATTY ACID FRACTION AS
METAL DRAWING LUBRICANT
FTD-TT-64-119TI1 N65-33675
VAPOR-DEPOSITED THIN GOLD FILMS AS LUBRICANT IN
VACUUM
NASA-TN-D-3060 N65-36221
EVAPORATION RATESt FRICTIONt AND WEAR OF
LUBRICATING MATERIALS UNDER VACUUM CONDITIONS
NASA-TM-X-§20O9 N65-35675
LOAD-CARRYING CAPACITY OF GEAR LUBRICANTS FROM
TESTS WITH HIGH TEMPERATURE GEAR MACHINE AND
INDUCTION HEATED GEARS
AFAPL-TR-65-23 N65-36192
VACUUM DEPOSITION OF GOLD THIN FILMS ON NICKELr
NICKEL-CHROHIUMt AND NICKEL-RHENIUM SUBSTRATES
FOR USE AS LUBRICANTS
NASA-TM-X-S2125 N65-367TS
SLIDING FRICTION TESTS AT ULTRAHIGH LOAD OF EIGHT
GREASES AND 18 DRY LUBRICANTS AND VARIOUS BASE
MATERIALS
ASLE PREPRINT 65-LC-23 A66-12269
MATERIALS FOR USE AS ROLLING-CONTACT BEARING
LUBRICANTS 1N LIQUID HYDROGEN ENVIRONMENT
ASLE PREPRINT 65-LC-9 A66-12255
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTS,
METHYL ALKYL SILICONES, ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-4 A66-12261
FUELS AND LUBRICANTS WITH THERMALLY STABLE
MOLECULAR STRUCTURE AND ANTIOXIOANTS TD MEET
REQUIREMENTS OF SUPERSONIC TRANSPORT
SUBJECT INDEX
A66-13221
DENSITY AND VISCOSITY CHANGES OF LUBRICANTS IN
CONIACT DUE TO PRESSURE CHANGES IN CONCENTRATED-
CONTACT LUBRICATION
ASME PAPER 65-LUB-4 A66-I6260
PARTIAL POROUS METAL BEARINGS PERFORMANCE DURING
STEADY STATE OPERATION WITH FULL FILM OF
LUBRICANT_ DETERMINING PRESSURE DISTRIBUTION
ASME PAPER 65-WA/LUB-3 666-15526
LUBRICANT EFFECT ON FATIGUE LIFE OF STATIONARY
BALL ON FLAT CONTACT SUBJECTED TO OSCILLATORY
NORMAL LOAD
ASME PAPER 65-WA/CF-3 A66-15622
GOLD THIN FILMS OF 1800 ANGSTROMS TO BE USED AS
LUBRICANTS WERE VAPOR-DEPOSITED ON NI, NI- CR
AND NI- RE SUBSTRATES IN VACUUM
A66-15937
AIRCRAFT TURBINE LUBRICANT TECHNOLOGY FOR HISH
MACH NUMBER ENGINES ESPECIALLY SST_ NOTING
STABILITY, AUTOIGNITION, COKING, TOXICITY, ETC
SAC PAPER 660071 A66-20156
MEANS OF ASSESSING AVIATION TURBINE LUBRICANT
CUALITYt CONSIDERING SPECIFICATION, MAINTENANCE,
OPERATIONAL FACTOR AND EQUIPMENT STRIP APPROACH
SAC PAPER 660074 A66-20159
SOLID AND DRY-FILM LUBRICANTS, TABULATING KINETIC
COEFFICIENTS OF FRICTION, NOTING PARTICLE SIZE,
VISCOSITY_ COSTS, WEAR LIFE, APPLICATION, ETC
A66-24099
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTS,
METHYL ALKYL SILICONES, ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-4 A66-26989
STRUCTURAL CHANGES IN METAL SURFACE LAYERS UNDER
bOUNDARY FRICTION CONDITIONS IN PRESENCE OF
SURFACE ACTIVE LUBRICANT ADDITIVES
A66-25886
NONSIRUCTURAL MATERIALS FOR SPACE UTILIZATION
INCLUDING LUBRICANTS, SLIDING ELECTRICAL CONTACTS
AND DIELECTRICS 666-28006
METAL FLOW, FRICTION AND LUBRICANT PERFORMANCE
DURING STAMPING OF THIN TITANIUM ALLOY BLANKS
A66-28202
THERMAL STABILITY, ADHESION PREVENTIONw STRESS AND
DIE WEAR REDUCTION AND AIR POLLUTION OF INDUSTRIAL
LUBRICANTS 666-28207
GREASE LUBRICANTS FOR AEROSPACE APPLICATION,
DETERMINING PHYSICAL PROPERTIES AND TESTING THEM
AT 600 DEGREES F AND UNDER HIGH VACUUM
ASLE PAPER 66AM 3C2 A66-30609
LUBRICANT SELECTION FOR LUNAR MISSIONS AND MANNED
SPACECRAFT BASED ON COMPATIBILITY WITH OXYGEN-RICH
ENVIRONMENT_ PRDPELLANTt ANODIC COATINGS AND
SLIDING FRICTION BEHAVIOR IN VACUUM
ASLE PAPER 66AM TA2 A66-30415
SLIDING FRICTION TESTS AT ULTRAHIGH LOAD OF
EIGHT GREASES AND 18 DRY LUBRICANTS AND VARIOUS
BASE MATERIALS
ASLE PREPRINT 65-LC-23 A66-30571
DIFFERENTIAL THERMAL ANALYSIS FOR STUDY OF THERMAL
DECOMPOSITION OF ORGANIC LUBRICANT SYSTEM
A66-31899
VAPOR DEPOSITED GOLD THIN FILMS TO OBTAIN ADHESION
AND DURABILITY BETWEEN FILM AND SUBSTRATE
ESSENTIAL AS LUBRICANTS IN HIGH VACUUM
A66-31979
OPERATING LIFETIME OF POROUS BEARINGSv DISCUSSING
DEPENDENCE ON QUALITY OF IMPREGNATING LUBRICANT
666-33143
kIGH l.OAOt LOW SPEED SLIDING FRICTICN TESTS ON
1-66
SUBJECT INDEX LUBRICATING OIL
FLUID LUBRICANTS AND DRY LUBRICANTS FOR
DETERMINING COEFFICIENT OF FRICTION
NASA-TM-X-53331 N66-10669
SYNTHESIS OF CHLORINE AND SULFUR AROMATIC
HYDROCARBON ADDITIVES AND ANTIWEAR PROPERTIES OF
ADDITIVES TO LUBRICANTS N66-11092
ALUMINUM STEARATE AND OLEOSTEARATE ADDITIVES FOR
ANTIWEAR AND ANTICORROSION IMPROVEMENT OF
LUBRICANTS N66-11093
SYNTHESIS, PRODUCTION TECHNOLOGYt AND TEST OF
BARIUM ALKYLPHENOLATEt ZINC DIALKYLPHENYLDITHIO
PHOSPHATE_ AND DIAKYLPHENYLDITHIOPHOSPHORIC
ACID FOR MULTICOMPONENT ADDITIVES TO LUBRICANTS
N66-11096
EFFECTS OF LUBRICANTS ON MACHINE CUTTING TOOL LIFE
RIA-65-1491 N66-11372
HIGH TEMPERATURE TENSILE TESTSw ALLOY POWDER
TREATMENTt DRY LUBRICANT FRICTIONt AND WEIGHT
LOSS MEASUREMENTS IN ULTRAHIGH VACUUM SYSTEM
APS64G N66-12956
CHEMISTRY AND TECHNOLOGY OF FUELS AND LUBRICANTS -
U.S.S.R.
FTD-TT-65-70411_2 N66-13716
IMPACT SENSITIVITY TEST METHOD FOR LUBRICANTS IN
CONTACT WITH LIQUID PROPELLANT
AFAPL-TR-65-TD N66-16Z2B
SLIDING CONTACTS IN ROLLER BEARINGS - WEAR TESTING
MACHINE AND LUBRICANT TESTING
ALb5L081 N66-1_463
S NAP-B REACTOR MATERIALS DEVELOPMENT PROGRAM -
LUBRICANT, COOLANT, CORROSION LOOPt AND
STRUCTURAL MATERIALS EVALUATION
NASA-CR-54TIB Nb6-15186
LUBRICANT MATERIALS FOR ROLLING CONTACT BEARINGS
OPERATING IN LIQUID HYDROGEN ENVIRONMENT
NASA-CR-69569 N66-15BI5
POLYPHENYL ETHER, POLYSILOXANEt SEBACATEt AND HIGH
VISCOSITY MINERAL OIL AS IMPREGNATED LUBRICANTS
IN BALL-BEARING RETAINERS AT .OO001O TORR
NASA-TN-O-3259 NbB-1605B
PHENOL RESIN BONDEDt WOVEN GLASS AND TEFLON FIBER
LUBRICANT FOR J-2 ROCKET ENGINE GIMBAL SYSTEM
NASA-TM-X-53379 N66-16158
ICING OF OIL AND GREASE LUBRICANTS USED IN
AIRCRAFT ORDNANCE
NRL-6329 N66-16738
LIQUID METAL LUBRICANT ANTI-WEAR PROPERTIES STUDYt
AND CARBAMIDE DEWAXING EFFECTS DETERMINATION FOR
DIESEL ENGINE FUELS
AID-U-66-37 N66-17611
OLEIC ACID AND CRYSTALLINE IODINE MIXTURE AS
ANTICORROSION LUBRICANT FOR TITANIUM PARTS
FTD-TT-65-1193 N66-18656
AIRCRAFT LUBRICANT AND SELECTED SOLVENT TESTS FOR
REMOVAL OF CARBONACEOUS DEPOSITS ON JET ENGINE
BEARING
AFAPL-TR-65-118 N66-19564
OILSv LUBRICANTSv AND COOLANTS FOR DIESEL ENGINEt
AIRCRAFT ENGINEv AND ROCKET ENGINE
FTO-MT-66-382 N66-19816
EFFECTS OF ORGANIC ADDITIVES CONTAINING SULFURt
CHLORINEt AND PHOSPHOROUS ON POLYSILOXANE
LUBRICANTS
FSTC-381-T65-553 N66-20010
HIGH TEMPERATURE OXIDATION RESISTANCE OF ALUMINUM
COMPLEX SOAP GREASE
RIA-BS-3264 N66-20013
FILM RUPTURE AND CAVITATION IN JOURNAL BEARINGS
WITH LOW KINEMATIC VISCOSITY LUBRICANTS
l-AT
MTI-65TR13 N66-20256
HIGH SPEED ROTORS SUPPORTED IN JOURNAL BEARINGS
WITH LOW VISCOSITY LUBRICANT IN TURBULENT FLOW
MTI-65TRI2 N66-20259
ETHYLHEXYLAZELATE BASED LUBRICANTS FOR BALL
BEARINGS
NRL-63fi6 N66-21121
FACTORS INFLUENCING CORROSION PROTECTION PROVIDED
BY SOLID FILM LUBRICANT COATINGS
RIA-65-3380 N66-21673
LUBRICANT FILM-VAPOR INTERFACE ANALYSIS AFTER
FLOW SEPARATION AND RUPTURE
MTI-65TR58 N66-22717
PLASTIC RESEARCH - SILICONE FLUIDS TO DECREASE
ADHESION OF PLASTIC TO SOLID SURFACESI AND LOW
TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES OF
POLYAMIDES
FTO-TT-65-?Og/IE2_6 N66-22759
QUANTITATIVE CHEMICAL ANALYSISt USING GAS
_HROMATOGRAPHY, FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-6338 NB6-22T79
FAILURE MODE ANO OPERATION LIFE OF BALL BEARINGS
USING FLUID LUBRICANTS AT HIGH TEMPERATURES IN
RECIRCULATING SYSTEM
NASA-CR-T_OgT N66-236TO
BALL BEARING LIFE TESTS IN VACUUM USING MOLYBDENUM
SULFIDE SOLID FILMS WITH HIGH VACUUM OILS AS
LUBRICANTS
NASA-CR-71695 N66-2_606
GROWTH SUPPORT STUDIES OF SELECTED MICROORGANISMS
IN JET FUELS_ PURE HYDROCARBONS_ LUBRICANT_ AND
LIQUID ROCKET PROPELLANT
RTD-TDR-_3-_ZIT: PT. IT N66-26820
FLOW OF NONLINEAR VISCDPLASTIC MEDIUM BETWEEN TWO
PLATES N66-26219
CORROSIVE ACTION OF LIQUID METALS CONSIDERED FOR
LUBRICANTS
FTD-TT-65-1647/l_2E6 N66-26504
FACTORS AFFECTING ICING RESISTANCE OF LUBRICANTS
FOR AIRCRAFT ORDNANCE N66-2TO09
WEAR AND FRICTION OF LUBRICATED AND UNLUBRICATED
STAINLESS STEEL BEARINGS IN SLIDING AND ROLLING
CONTACT IN ULTRAHIGH VACUUM AND VARIOUS GAS
ENVIRONMENTS
NASA-CR-653T4 N66-27232
ANGULAR CONTACT BALL BEARING-FLUID LUBRICANT
ENDURANCE CHARACTERISTICS AT HIGH SPEEDSt AND
HIGH TEMPERATURES
NASA-CR-T5582 N66-27931
LUBRICANT SELECTION FOR APOLLO AND OTHER MANNED
SPACECRAFT - COMPATIBILITY CRITERIA
NASA-TM-X-58002 N66-2B033
RADIATION EFFECT ON MINERAL OILS USED AS
DISPERSION MEDIA FOR PLASTIC LUBRICANTS
FTD-TT-65_lTJI/l&_ N66-28266
LOW-FREEZING-POINT OIL PREPARATION BY EXTRACTING
PARAFFINS FROM PETROLEUM DISTILLATES WITH
CARBAMIDE
FTD-TT-65-L5Og/164 N66-2827T
NONLINEAR SOLUTION FOR FLOW INTERACTION BETWEEN
SELF-ACTING FOIL BEARING LUBRICANT AND EXTERNAL
PRESSURE
RR-65-12 N66-31111
EVALUATION OF PERFORMANCE OF VARIOUS LUBRICANTS ON
BALL BEARINGS OPERATING IN SIMULATED SPACE
ENVIRONMENT N66-32538
LUBRICATING OIL
ANTIWEAR ADDITION TESTING FOR THERMAL STABILITY IN
LUBRICATING OIL CONT SUBJECT INDEX
LUBRICATING OILS, NOTING EFFECT OF LUBRICANTS AND
OTHER ADDITIONS A65-14875
COMPARISON OF POTENTIOMETRIC AND INDICATOR
TITRATIONS FOR ACID-ALKALINE PROPERTIES OF OILS
WITH ADDITIONS A65-14817
SCREW TYPE CLEARANCE SEALS AND CONTACT SEALS
DETAILING HYDROSTATIC SEAL DESIGN
A65-1_886
DYNAMIC RESPONSE OF OIL SEAL LIP TO SHAFT
ECCENTRICITYw NOTING FOLLOHABLE LIMITS
INDEPENDENCY TO SHAFT SPEEO A65-14896
MINIATURE SINGLE TUBE HEAT EXCHANGER FOR MEASURING
FUEL THERMAL STABILITY
SAE PAPER 987A A65-1TOO5
GEAR TOOTH PITTING DUE TO LUBRICANT FILM
CAVITATIONe NOTING EFFECTS OF VIBRATION AND
INCREASED VISCOSITY OF FLUID A65-17527
SEMIFLUID GREASE AND OIL BLEND LUBRICANT
EVALUATION FOR HAl RAPID FIRE MACHINE GUN IN
TERMS OF ANTIWEAR AND EXTREME PRESSURE PROPERTIES
A65-1T89T
DETERGENT ACTION OF OIL AODITIVESm INVESTIGATING
SORPTION OF CHARGED PARTICLES ON CARBONACEOUS
PROOUCTS OF FUEL COMBUSTION AND OIL OXIDATION
ASLE PAPER 64-LC-9 A65-1805T
SLIDING VELOCITY AND TEMPERATURE EFFECT ON
LUBRICATING PROPERTIES OF POLYETHYLSILOXANE
SOLUTIONS IN PETROLEUM A65-20015
AVIATION LUBRICATING OIL FUR JET AND TURBOPROP,
NOTING REQUIREMENTS OF EACH SYSTEM
A65-22236
PRESSURE AND ELASTIC DISTORTION EFFECT ON THIN
FILN LUBRICATION OIL THICKNESS A65-23506
BOUNDARY LUBRICATION IN OIL SYSTEM DISCUSSED IN
TERMS OF FILM STRENGTH COVERING ADSORBEDt
CHEMISORBED AND CHEMICAL REACTION FILM FORMATION
A65-23505
LUBRICANT FILM THICKNESS IN ELASTOHYORODYNAMIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
ASLE PREPRINT 65AM 4A4 A65-26250
APPLICABILITY OF ELASTICITY THEORY EQUATIONS FOR
CYLINDERS IN DRY CONTACT TO PRESSURE DISTRIBUTION
AT ROLLER AND BALL BEARING CONTACT POINTS IN
PRESENCE DF LUBRICATING FILM A65-26533
DRY AND FLUID LUBRICATION EFFECTS DN INSTRUMENT
BALL BEARING TORQUES AT HIGH SPEED
A65-Z6662
HIGH SPEED RELIABILITY OF OIL-LUBRICATED TILTING-
PAD POTASSIUM TURBINE BEARING
ASNE PAPER 65-LUBS-IO A65-28600
COMPUTER METHOD FOR ISOTHERMAL PROBLEM OF RIGID
AND ELASTIC CYLINDERS LUBRICATED BY CONSTANT AND
VARIABLE PROPERTY FLUID, DISCUSSING FILM THICKNESS
ASLE PAPER 66-LC-22 A65-31TI6
FAILURE POINT OF NONREACTIVE MINERAL OIL PREDICTED
BY BLOK CRITICAL TEMPERATURE HYPOTHESIS IN
ROLLING ANO SLIDING CONTACT
ASLE PAPER 66-LC-13 A65-31TI9
INERTIA, TURBULENT AND VISCOUS TERNS COMPUTEO FOR
SLIDER BEARING LUBRICATION, USING MATRIX ALGEBRA
METHODS
ASLE PAPER 64-LC-16 A65-31720
ELASTOHYORDDYNAMIC LUBRICATION THEORY, COMPARING
OIL-FILM THICKNESS PREDICTED BY DOWSON AND
HIGGINSON WITH MEASUREMENTS FROM DISK MACHINE
LUBRICATED BY VARIOUS FLUIDS AbS-32T66
FOIL BEARING THEORY TO EXPLAIN LUBRICATION
CONDITION OF LIP SEAL, TAKING INTO ACCOUNT SURFACE
1-68
ROUGHNESS EFFECT AND VISCOELASTIC PROPERTY OF
MATERIAL A65-32769
LUBRICATION OF BALL BEARINGS IN HIGH SPEED
APPLICATION NOTING OIL TYPES, GREASE SHEAR AND OIL
CHURNING A65-33125
ELASTOHYOROOYNAMIC LUBR1CATIONt REVIEWING WORK ON
FILM .THICKNESS AND SHAPE_ PRESSURE AND STRESS
DISTRIBUTION, SIDE LEAKAGE, ETC
A65-33218
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
SAE PAPER 650814 A65-36699
FATIGUE LIFE AND CONTACT WEAR IN TDDL STEEL
EFFECTED BY DIESTER AND MINERAL OIL LUBRICANTS
RS-661 N65-16825
SYNTHESIS OF ORGANIC COMPOUNDS AS ADDITIVES TO
LUBRICATING OILS
FTD-TT-66-88011 N65-19037
LOW TEMPERATURE CHARACTERISTICS OF LUBRICATING
OILS, PHOTOGRAMMETRIC CHECKING OF WIND TUNNEL
MODELS_ MECHANICS, AERODYNAMICS_ HYDRODYNAMICS,
ANG THERMODYNAMICS
OME/NAE-I966/3/ N65-20570
LOW TEMPERATURE CHARACTERISTICS OF MULTIPURPOSE
LUBRICATING OIL FOR VEHICLE GEARS
N65-205TI
SYNTHESIS, CHARACTERIZATION, AND ESTER-ESTER
iNTERCHANGE STUDY OF NIXED ESTER 2-ETHYLHEXYL
BENZYL AZELATE FOR USE AS LOW TEMPERATURE
INSTRUMENT OILS
NRL-6169 N65-22166
ANTIOXlOATION, ANTICORROSIDNt AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIOE
FTO-TT-66-108T/I N65-22640
ADMIXTURE SYNTHESIS AND APPLICATION TO LUBRICATING
OILS FOR QUALITY IMPROVEMENT
FTD-TT-66-860/l[2 N65-26415
SPEED, LOAOt AND TEMPERATURE EFFECT ON MINIMUM OIL
FLOW REQUIREMENTS OF 30 AND T5 MILLIMETER-BORE
BALL BEARINGS
NASA-TN-D-2908 N65-27392
IMPROVING ANTIWEAR PROPERTIES OF LUBRICATING OILS
WITH DERIVATIVES OF 2-MERCAPTOBENZTHIAZOLE
FTD-TT-66-12BT/I N65-ZB624
HELICOPTER GEAR LUBRICATION - GEAR SURFACE
PRECOATING EFFECT ON GEAR PERFORMANCE AND GEAR
PERFORMANCE OF SYNTHETIC TETRAESTER FIVE
CENTISTOKE BASE OIL
QPR-1 N65-33907
DRGANIC SILOXANE POLYMER LIQUIDS AS COMPONENTS OF
HIGH TEMPERATURE LUBRICATING OILS
FIO-TT-65-322/I_2&6 N65-35961
LABORATORY_ COMPONENT AND ENGINE TESTS FOR
LUBRICANT PROPERTIES OF J-T9 JET ENGINE INCLUDING
ELASTOMER VOLUME SWELLt OXIDATION-CORROSION,
LUBRICITYw ETC
SAE PAPER 650816 A66-10821
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-12253
POLYOLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH PETROLEUM OILS AND EXISTING
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I A66-12259
LUBRICANT FILM THICKNESS IN ELASTOHYOROOYNAMIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
SUBJECT INDEX LUBRICATING OIL CONT
=
CONFIGURATION FOR MINERAL OILS AND ESTERS
A66-1829Z
HIGH ACTIVITY OF ALKALI METAL SALTS OF CARBUXYLIC
ACIDS AND SUBSTITUTED PHENOLS AS SYNERGISTS FOR
ARYLAMINE ANTIOXIDANTS IN ESTER-TYPE SYNTHETIC
LUBRICATING OILS A66-23123
SIMULATION OF LUBRICATING OIL CIRCULATION IN
AVIATION TURBINE ENGINES BY CONSTRUCTED MODEL.
NOTING CHANGE OF VISCOSITY, ACID NUMBER AND
ELECTRICAL CONDUCTIVITY AT HIGH TEMPERATURES
A66-23751
CONSTANT OIL MONITORING SYSTEM USING ELECTRIC
CONDUCTIVITY TESTER FOR EXTENDING OIL LIFE IN GAS
TURBINE ENGINES
SAE PAPER 650816 A66-2386_
VACUUM EFFECTS ON LUBRICANTS AND BEARING MATERIALS
DUE TO REDUCED AMBIENT PRESSURE AND LOW
CONCENTRATION OF OXIDIZING GASES
A66-26383
POLYDLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH P_IKUL_Um UiL$ AND ZXI:TINC
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I A66-26986
OIL CUSHION RESILIENCE IN HYDRODYNAMIC BEARINGS,
EXAMINING EFFECT ON DYNAMIC BEHAVIOR OF
UNSYMMETRICAL SHAFT WITH ONE DISK
FRICTION AND LUBRICATION OF POLYMERS
A66-Z6999
A66-26306
LUBRICATION PARAMETERS WITH RESPECT TO
EXPERIMENTAL VALUES AND REPRODUCIBILITY
A66-28665
JET OIL LUBRICATION AND SCAVENGING IbCHNiQUE FOR
20 MM HIGH SPEED BALL BEARING
ASLE PAPER 66AM IB6 A66-30602
BALL BEARING LIFE OPERATING IN VACUUM WITH
MOLYBDENUM DISULFIDE AND OILS AS LUBRICANT
ASLE PAPER 66AM 7A3 A66-30616
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-30576
CHARACTERISTICS OF SOVIET AND OTHER LUBRICATING
OILS FOR USE IN WINTER WEATHER TO START AND
MAINTAIN INTERNAL COMBUSTION MACHINES
N66-11OT7
CLASSIFICATION OF SULFUR-CONTAINING LUBRICATING
OILS_ WITH AND WITHOUT ADDITEVESt FOR USE WITH
VARIOUS TYPES OF DIESEL ENGINES
N66-11078
ALKYLPHENOL ADDITIVES OF FORMALDEHYDE CONDENSATION
FOR USE IN LUBRICATING MOTOR OILS
N66-IIOT9
SYNTHESIS OF SULFONATES OF ALKYL AROMATIC
HYDROCARBONS FOR USE AS ADDITIVES TO DIESEL AND
MOTOR LUBRICATING OILS N66-11082
EFFECTIVENESS OF ORGANO-MOLYBDENUM AND ORGANO-
SULFUR COMPOUNDS AS ANTIWEAR ADDITIVES TO
LUBRICATING OILS N66-11085
ORGANO-PHOSPHORUS ANTIOXIDANT LUBRICATING OIL
ADDITIVES OBTAINED FROM REACTION OF PHOSPHORUS
PENTASULFIDES AND TERPENES IN PRESENCE OF
SULFURIC ACID N66-I1086
DIALKYLDITHIOPHOSPHATES WITH SECONDARY
HYDROCARBON RADICALS AS ANTIOXIDANT ADDITIVES
FOR LUBRICATING OILS NB6-IlOST
VACUUM FRICTION MACHINE INVESTIGATIONS FOR
FRICTION REDUCTION BY LUBRICATING OILS WITH
OXYGEN AND OTHER GAS ADDITIVES N66-11105
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RADIOACTIVE TRACER INVESTIGATION OF REACTION
MECHANISM OF TRIBUTYLTRITHIOPHOSPHITE WITH
COPPER FILMS IN HYDROCARBON LUBRICATING OIL
MEDIUM - FRICTION REDUCING ADDITIVES
N66-IIIO6
REACTION MECHANISM OF ANTISCORING ADDITIVES IN
LUBRICATING OILS FOR FRICTION REDUCTION
N66-1IIOT
ORGANIC METALLIC SALTS AS OXIDATION CATALYSTS IN
LUBRICATING OILS - CORROSION RESISTANT ADDITIVES
N66-1II08
REACTION MECHANISM AND EFFECTIVENESS OF ADDITIVES
IN LUBRICATING OILS FOR FRICTION REDUCTION
N66-II109
CHEMICAL KINETIC MECHANISMS IN OXIDATION RESISTANT
ADDITIVES TO LUBRICATING OILS NB6-IIIIO
REACTION MECHANISMS OF OXIDATION RESISTANT
ADDITIVES IN OXIDATION PROCESS IN LUBRICATING
OILS - HYDROGEN PEROXIDE FORMATION
N66-IIIII
TEST METHODS AND MEASURING APPARATUS FOR RAPID
APPRAISAL OF PERFORMANCE CHARACTERISTICS OF FUEL
OILS. LUBRICATING OILSe AND ADDITIVES - SCALE
MODELS AND MICROANALYSIS N66-11112
DETERMINING ANTIOXIDATION EFFECTIVENESS OF MOTOR
OIL ADDITIVES N66-11114
NEW METHOD OF EVALUATING EFFECTIVENESS OF
ANTIABRASIVE PROPERTIES OF FUEL AND OIL
ADDITIVES N66-11115
EFFECT OF LUBRICATING MATERIALS AND ADDITIVES ON
PITTING FORMATION N66-11116
EFFECT OF OIL ADDITIVES ON CORROSIONAL WEAR OF
LEAD ALLOY BEARINGS N66-1IIIT
DETERMINATION OF WORKING PROPERTIES OF INHIBITED
INSULATING TRANSFORMER OILS N66-1ZII8
CALCULATING NECESSARY CONCENTRATION OF
NEUTRALIZING ADDITIVES IN MOTOR OILS WHEN
USING FUELS WITH LARGE SULFUR CONTENTS
N66-IIII9
DETERMINING REQUIREMENTS FOR QUALITY OF
LUBRICATING OILS FOR TRACTOR DIESEL ENGINES
N66-11120
TESTING MOTOR OILS FROM SULFUROUS CRUDES WITH
DIFFERENT ADDITIVES N66-11121
TESTING LUBRICATING OILS WITH ANTICORROSIVE
ADDITIVES ON DIESEL ENGINES N66-IIL22
TESTING OIL ADDITIVES ON DIESEL LOCOMOTIVE WHILE
OPERATING ON SULFUR BEARING FUEL
N66-IIIZ3
DETERGENT AND ANTIWEAR ADDITIVES FOR IMPROVING
OPERATIONAL PROPERTIES OF DIESEL FUELS AND
LUBRICATING OILS N66-11126
USE OF LUBRICATING OIL ADDITIVES FROM SULFUR
BEARING CRUDE OILS IN DIESEL LOCOMOTIVE ENGINES
N66-11125
EFFECT OF MOTOR OIL ADDITIVES ON PITTING OF
HYDRAULIC LIFTERS N66"11126
TESTING AUTOMOBILE TRANSMISSION OIL WITH DIFFERENT
ADDITIVES FOR ANTIWEARt ANT1ABRASSIVE,
ANTICORROSIVE. STABILITYt AND FOAM PROPERTIES
N66-1II2T
EFFECTIVENESS OF ANTIWEAR ADDITIVE DURING
PROLONGED OPERATION OF HIGH SPEED AND FORCED
SHIP DIESEL ENGINES ON SULFUR BEARING FUELS AND
OILS N66-11128
EFFECT OF VISCOSITY ON ANTIWEAR PROPERTIES OF OIL
ADDITIVES N66-IllZ9
B.
SUBJECT INDEX
LUBRICATION SYSTEM
ROLLING CONTACT LUBRICATION CHARACTERISTICS OF
POLYPHENYL ETHERS AND MINERAL OILS AT REDUCED
PRESSURES
NASA-TN-D-3130 N66-12142
THIN FILM CHROMATOGRAPHY FOR QUALITATIVE ANALYSIS
OF ANTIOXIDANT ADDITIVES IN LUBRICATING OILS -
UoS.S.R. N66-1371B
TECHNIQUE FOR EVALUATING THERMAL STABILITY OF
ANTIWEAR ADDITIVES IN LUBRICATING OILS
FTD-TT-65-867/I_4 N66-L4567
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPIC ANALYSIS
OF MIXED PENTAERYTHRITOL_ DIPENTAERYTHRITOLt AND
TRIMETHYLOLPROPANE ESTERS
NRL-6307 N66-15016
PERFORMANCE OF AIRCRAFT GAS TURBINE MAINSHAFT BALL
BEARINGSt SEALSt AND LUBRICANTS UNDER SIMULATED
SUPERSONIC TRANSPORT ENGINE CONDITIONS
NASA-CR-54312 N66-15366
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUATOR
AD-623336 N66-17440
FLUID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR MECHANISM N66-17441
COMBUSTION AND DETONATION PHYSICS FOR MIXTURES
OF LUBRICATING OILS AND OXYGEN
FTD-TT-65-1106/1&2&4 N66-18553
ELASTICITY OF SATURATED VAPORS FROM LUBRICATING
OILS AND GREASES
FTD-TT-65-IO63/I&2_4 N66-18654
OXIDATION RESISTANCE AND DEPOSIT FORMATION OF HIGH
TEMPERATURE LUBRICATING OIL
AFAPL-TR-65-85 N66-I9474
WEAR CHARACTERISTICS AND PHYSICAL PROPERTIES OF
LUBRICATING GREASES
RIA-TR-65-2812 N66-19769
HEXACHLOROCYCLOPENTADIENE USED AS ANTIWEAR
ADDITIVE TO LUBRICATING OILS
FTD-TT-65-7951I_2_6 N66-19772
HEAT TRANSFER FROM CYLINDRICAL SURFACE WITH DENSE
RIB NETWORK TO CODLING OIL N66-20193
FRICTION MACHINE USED FOR EVALUATING EFFECTIVENESS
OF ACTION OF ANTI-SCORING ADMIXTURES TO OILS AND
FUELS
FTD-TT-BS-IkgI/I_2&_ N66-29690
EFFECT OF AIRCRAFT GAS TURBINE ENGINE LUBRICANTS
AND SOLVENTS ON REMOVAL OF CARBONACEOUS DEPOSITS
AFAPL-TR-65-118 N66-31108
LUBRICATION SYSTEM
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION STUDIED_ USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3A1 A65-24252
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERS_ NOTING CORRELATION FILM
WITH THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 6A2 A65-24256
COMPUTATION OF FLOW RATE IN PIPES AND
DETERMINATION OF HEAD LOSSES IN PIPES OF
LUBRICATION SYSTEMS WITH FLUID LUBRICANTS
A65-30155
ROTATING MACHINES IN EXTREME ENVIRONMENT
DISCUSSING CONDUCTORS_ MAGNETIC MATERIALSt
INSULATIONSI BEARINGS AND PERFORMANCE
A65-31146
SURVEY OF LUBRICATION DEVICES FOR REDUCING
FRICTION IN MECHANISMS OPERATING IN SPACE
NASA-CR-62281 N65-22556
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SPECTROMETRIC OIl ANALYSIS METHOD FOR MONITORING
TURBOJET AIRCRAFT ENGINES AND OIL LUBRICATED
AIRCRAFT MECHANISMS
0A-20-64 N65-22928
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION STUDIEDt USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3A1 A6b-18289
THERMAL ELASTOHYDRODYNAMIC LUBRICATION OF ROLLING
AND SLIDING CYLINDERSv NOTING CORRELATION WITH
FILM THICKNESS AND FRICTION EXPERIMENTAL DATA
ASLE PREPRINT 65AM 4A2 A66-18291
HIGH TEMPERATURE BEARING LUBRICANI REQUIREMENTS
FOR JET ENGINE LUBRICATION SYSTEMS
SAE PAPER 660072 A66-20157
UPERATIONt MAINTENANCE AND INSTALLATION OF
FKICIION AND NONFRICTION BEARINGSw NOTING
CHARACTERISTICSt PROBLEMSt ETC A66-22951
WEAR AND GREASE LUBRICATION EFFECTS IN MATCHED
AIRCRAFT SPLINE SPECIMENS SUBJECTED TO OSCILLATORY
MOTION A66-30572
PERFORMANCE OF AIRCRAFT GAS TURBINE MAINSHAFT BALL
BEARINGSt SEALSv AND LUBRICANTS UNDER SIMULATED
SUPERSONIC TRANSPORT ENGINE CONDITIONS
NASA-CR-54312 N66-15366
LUBRICATION TESTING MACHINE
WEAR MACHINE LUBRICANTS EFFECT ON TRANSITION
TEMPERATURE DISCUSSING VISCOSITYI SPEED AND LOAD
ASLE PAPER 64-LC-7 A65-1BO55
CONCEPT THAT NONINTERCONNECTED LUBRICANT
RESERVOIRS SURFACE HAS LESS BOUNDARY LAYER
FRICTION THAN SMOOTHER SURFACE WITH APPARENT LAYt
GIVING TORQUE TEST ON SURFACE FINISHES
A65-20034
SPACE ENVIRONMENT SIMULATION TEST EQUIPMENT FOR
EVALUATING FLUID LUBRICANTS AND LUBRICATING
SYSTEMS A65-23512
FOUR-BALL WEAR TESTER TO EVALUATE SOLID LUBRICANT
DISPERSIONS INCLUDING MOLYBDENUM DISULFIDE
A66-2'177_
M
MACHINE TOOL
WEAR AND DETERIORATION IN PRECISION LAPPING
PROCESS A65-29781
TOOL WEAR IN MACHINING GRAPHITEt CONSIDERING SPEED
EFFECT
ASME PAPER 66-WA/PROD-T A65-32933
SOLID MOLYBDENUM DISULFIDE LUBRICANT APPLIED TO
CUTTING PORTION OF TOOLS AND FRICTIONAL PARTS
OF MACHINES
FTO-TT-64-II48/I N65-2244I
EFFECTS OF LUBRICANTS ON MACHINE CUTTING TOOL LIFE
RIA-65-1691 N66-11372
MACHINING
BASIC MECHANISMS OF ULTRASONIC MACHINING PROCESS
ARE MICROCHIP REMOVAL AND MATERIAL DISPLACEMENT BY
PLASTIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
ASME PAPER 64-PROD-4 A65-I6986
MACHINING AND MACHINABILITY IMPROVEMENTS OF
STAINLESS STEEL ALLOYS PRESENTING COSTv
AVAILABILITYt LUBRICATION AND CORROSION RESISTANCE
DATA A65-26951
CHEMICAL COOLANTS FOR MACHINING URANIUM IN
PRESENCE OF TRACE AMOUNTS OF CHLORIDE -
CORROSION PREVENTION
Y-I475 N65-18429
ANNOTATED BIBLIOGRAPHY ON SOLID LUBRICANTS - WITH
INDEXES
6"
SUBJECT INDEX MARTENSITIC STEEL
NASA-SP-5037 N66-17358
MAGNESIUM
CORROSION DF MAGNESIUM IN WATER
A66-29724
STRUCTURAL STATEt COMPOSITION, P H OF MEDIUM, AND
CHLORIDE CONCENTRATION TO DETERMINE PITTING
CORROSION OF MAGNESIUM AND ITS ALLOYS
CEA-R-2815 N66-26038
MAGNESIUM ALLOY
CORROSION CHARACTERISTICS OF AL- ZN- MG ALLOYS
A65-30764
CORROSION INHIBITORS AND METALLIC SALTS EVALUATION
FOR PREVENTION OR RETARDATION OF GALVANIC
CORROSION OF MAGNESIUM STEEL ASSEMBLIES
CCL-175 N65-IB674
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDE,
BROMIDE, AND PERCHLORATE
ECOM-2517 N65-19161
CORROSION OF ALUMINUM AND MAGNESIUM ALLUV_ iN
TROPICAL ENVIRONMENTS
NRL-61O5 N65-19255
STRESS CORROSION AND HIGH TEMPERATURE PROPERTIES
OF MAGNESIUM-LITHIUM-SILICON ALLOYS
FA-A64-31 N65-36228
GALVANIC CORROSION IN PANEL-TYPE COUPLES OF
DISSIMILAR METALS WITH MAGNESIUM EVALUATED FROM
TENSILE STRENGTH LOSS A66-19716
CORROSION MECHANISM FOR EUTECTIC OR NEAR-EUTECTIC
MG- ZN ALLOYS IN HALIDE SOLUTION
A66-26026
SODIUM CHLORIDE CORROSION RESISTANCE OF MAGNESIUM
AND ALUMINUM ALLOYS WITH PROTECTIVE COATING OF
TEFLON
NRL-6353 N66-21326
MAGNESIUM BROMIDE
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDEw
BROMIDE_ AND PERCHLGRATE
ECOM-2517 N65-19161
MAGNESIUM COMPOUND
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDEt
BROMIDE, AND PERCHLORATE
ECOM-2517 N65-19161
MAGNESIUM PERCHLORATE
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDE_
BROMIDE, AND PERCtILORATE
ECOM-2517 N65-19161
MAGNETIC FIELD
DIAMAGNETIC, SUPERCONDUCTINGt ELECTROSTATIC AND
FREELY AND PARTIALLY SUSPENDED MAGNETIC BEARINGS
A65-16748
MAGNETIC FILM
SURFACE ROUGHNESS EFFECTS IN HYDROMAGNETICALLY
LUBRICATED EXTERNALLY PRESSURIZED BEARINGS AND
HYDROMAGNETIC SQUEEZE FILM BETWEEN TWO CIRCULAR
PLATES
ASME PAPER 66-LUBS-9 A66-33182
MAGNETOHYDROOYNAMIC FLOW
HYDROMAGNETIC THEORY FOR SQUEEZE FILMS OF
CONDUCTING LUBRICANTS WITH REFERENCE TO ROLLER AND
SLIPPER BEARING
ASME PAPER 64-LUBS-12 A65-20115
HYDROMAGNETICALLY SQUEEZED FILMS BETWEEN TWO
CONDUCTING SURFACES USED AS LUBRICATOR, DISCUSSING
LOAD CAPACITY, PRESSURE AND TIME OF APPROACH
ASME PAPER 65-LUBS-6 A65-28635
CONDUCTING LUBRICANT IN EXTERNALLY PRESSURIZED
BEARING WITH VARIABLE FILM THICKNESS IN PRESENCE
OF MAGNETIC FIELD DETERMINING FLOW, LOAD AND
ELECTRICAL CHARACTERISTICS A65-32310
ELECTRICALLY CONDUCTING LUBRICANT, USING MOMENTUM
INTEGRAL METHOD TO INVESTIGATE EFFECT OF MAGNETIC
FIELD ON LOAD CAPACITY OF FULL JOURNAL BEARING
A65-32784
M HO PARALLEL PLATE SLIDER BEARING UNDER
NONUNIFORM MAGNETIC FIELD
ASME PAPER 66-WA/LUB-2 A65-33851
M HD SQUEEZE FILM BEARINGS IN _RESENCE OF
ELECTROMAGNETIC FIELD
ASME PAPER 64-WA/LUB-3 A65-33856
MAGNETOHYDRODYNAMIC FLUID FLOW BOUNDARY LAYERS FOR
LIQUID METAL BEARINGS N65-27510
PRESSURE DISTRIBUTION OF VISCOUS ELECTRICALLY
CONDUCTING FLUID IN LUBRICATING LAYER OF
CYLINDRICAL BEARING A66-26625
M HD INCLINED SLIDER BEARING WITH AZIMUTHAL
MAGNETIC FIELD, NOTING LOAD CAPACITY
A66-2960T
M HD LUBRICATION FLOW IN THRUST BEARINGt NOTING
FLUID INERTIA EFFECT ON LOAD CAPACITY AND FLOW
RATE
ASME PAPER 66-LUBS-B A66-33181
MANGANESE
CR AND MN EFFECTS ON AGING MECHANISM AND
ANTICORROSION PROPERTIES OF AL- ZN- MG ALLOYS
A66-I2723
MANGANESE ALLOY
CORROSION RESISTANCE AND ANODIC BEHAVIOR OF
KHI8 N9 STEELS WITH VARIOUS NICKEL-MANGANESE-
CARBON-TITANIUM CONTENTS A66-lOgBT
MANGANESE COMPOUND
SILICONE OIl STABILITY AND OXIDATION RESISTANCE
ENHANCED BY CYCLOPENTADIENYL TRICARBONYL
MANGANESE
FTD-TT-65-SZO/I&4 N66-I3754
MANNED ORBITAL SPACE STATION /MOSS/
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUATOR
A0-623336 N66-17660
FLUID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR MECHANISM N66-1T441
SOLID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR ACTIVATOR N66-17643
MANNED SPACECRAFT
LUBRICANT SELECTION FOR LUNAR MISSIONS AND MANNED
SPACECRAFT BASED ON COMPATIBILITY WITH OXYGEN-RICH
ENVIRONMENT, PROPELLANT, ANODIC COATINGS AND
SLIDING FRICTION BEHAVIOR IN VACUUM
ASLE PAPER 66AM TA2 A66-30415
LUBRICANT SELECTION FOR APOLLO AND OTHER MANNED
SPACECRAFT - COMPATIBILITY CRITERIA
NASA-TM-X-58002 N66-28033
MARAGING STEEL
STRESS CORROSION PROPERTIES OF 12 PERCENT NICKEL
MARAGING STEEL WELDMENTS IN MARINE ENVIRONMENTS
S-23309 N65-30915
FRACTURE TOUGHNESS AND STRESS CORROSION RESISTANCE
OF SEVERAL HEATS OF MARAGING STEEL COMPARED WITH
RESULTS FOR LDM-ALLDY AND HOT-WORK DIE STEEL
A66-16801
AQUEOUS ENVIRONMENT EFFECTS ON HIGH STRESS LOW-
CYCLE FATIGUE OF IB PERCENT NICKEL MARAGING
STEELS
NRL-NEMO-1685 N66-Z7661
MARTENSITIC STEEL
POLARIZATION CURVES OF STRESS CORROSION CRACKING
IN MARTENSITIC HIGH STRENGTH STEELS
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MASER SUBJECT INDEX
REPT.-132-QT N65-363TO
ACCELERATED COOLING OF FERRITIC-NARTENSITIC STEEL
AND FERRITIC STEEL AFTER SINTERING_ COMBINED WITH
ADDITIONAL HEAT TREATMENT_ INCREASES STRENGTH AND
CORROSION RESISTANCE A66-16690
STRESS CORROSION CRACKING TEST EMPLOYING
PRECRACKED BAR STRESSED IN BENDINGt NOTING
APPARATUS AND RESULTS ON MARTENSITIC STEEL AND
TITANIUH ALLOY A66-23667
MASER
FLUID MECHAN1CSt LUBRICATIONt CORROSION, MASERSt
BIOLOGICAL STRESSw PROTECTIVE COATINGSt NEUTRON
ACTIVATIONt FRACTOGRAPHYt METABOLISMt GUIDED
MISSILE LAUNCHINGt AND CATAPULTS
AD-623630 N66-16668
MASS SPECTROMETER
CORROSION FILM ON INCONEL AND AISI 304 STAINLESS
STEEL INVESTIGATION NITH SCANNING ELFCTRGN
MICROSCOPE AND SPINNING SOURCE MASS SPECTROGRAPH
MICROPROBE
NERL-I[16-1 N66-I8899
MASS TRANSFER
HEAT EXCHANGEr FRICTION AND MASS EXCHANGE IN
LAMINAR NULTICOMPONENT BOUNDARY LAYER DURING
INJECTION OF EXTRANEOUS GASES A65-29304
ALKALI METAL STRESS CORROSION AND MASS TRANSFER
EFFECTS ON REFRACTORY METAL AND STAINLESS STEEL
ALLOYS
NASA-CR-56281 N65-17992
S NAP-8 MATERIALS RESEARCH - MERCURY CORROSION
CAFSULE TESTS OF FERRITIC ALLOYS FOR MASS
TRANSFERt STRESS CORROSIONt MOOE OF ATTACKt
AND MECHANICAL PROPERTIES
NASA-CR-62379 N65-22558
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASS1UMt AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-56390 N65-27271
INFLUENCE OF STRESS ON CORROSION BEHAVIOR AND MASS
TRANSFER EFFECT ON REFRACTORY MATERIALS FOR
ADVANCED SPACE POMER SYSTEMS
NASA-CR-56676 N66-12266
CORROSIVE ATTACK MECHANISMS OF LIQUID CESIUM ON
CONTAINMENT METALS AND TEMPERATURE GRAOIENT MASS
TRANSFER COMPARISON
MSAR-65-111 Nb6-13775
DIFFERENCES IN CORROSION AND MASS TRANSFER RATES
IN CORROSION LOOPS FOR SNAP-8 SYSTEM AND
EFFECTIVENESS OF COLD TRAPPING IN REDUCING
HYDROGEN CONCENTRATION
NASA-CR-6T2T2 N66-22205
MASS TRANSFER AND CORROSION RATES OF MATERIALS IN
FLONING SODIUM N66-26268
CORRDSIONv MASS TRANSFERt AND CORROSION PRODUCT
REMOVAL FOR NUCLEAR TO ELECTRIC PONER
CONVERSION SYSTEM USING MERCURY AS MORKING
FLUID
NAA-SR-6321 N66-32126
MATERIAL REMOVAL
BASIC MECHANISMS OF ULTRASONIC MACHINING PROCESS
ARE NICROCHIP REMOVAL AND MATERIAL OISPLACENENT BY
PLASTIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
ASME PAPER 66-PROD-6 A65-16986
MATERIAL TESTING
PITTING CHARACTERISTICS OF EARLY PHASE CAVITATION
DAMAGE TO TEST SPECIMENS IN VENTURI
ASNE PAPER 66-MA/FE-2 A65-26503
TESTING DRY FILM LUBRICANTS EXPOSED TO ULTRAHIGH
VACUUM ENVIRONMENT A65-30030
THIN FILM LUBRICANT OEVELOPED FOR GOLD-PLATED
1-52
ELECTRIC CONTACTS DISCUSSING CHARACTERISTICSt
PERFORMANCE AND TESTING A65-30815
COMPATIBILITY TEST OF NITROGEN TETROXIDE AND
TITANIUM ALLOYt STUDYING CORROSIVE ATTACK AND
iMPACT SENSITIVITY A65-32604
HIGH STRENGTH STRESS AND CORROSION RESISTANT STEEL
DISCUSSING FAILURE MODEt FRACTURE TOUGHNESSt
FATIGUE PROPERTIESv MACHINING AND FORMING METHODS
A65-35056
THERMAL AFTERTREATMENT AND FLAME SPRAYING
CHARACTERISTICS OF POLYAMIDE COATINGS
FTD-TT-64-13261162 NBS-2B2T6
INFLUENCE OF THERMAL AFTERTREATMENT ON PROPERTIES
OF POLYAMIDE COATING IN CORROSION PREVENTION
N65-28277
MATERIAL PROCUREMENT AND QUALITY ASSURANCE FOR
ADVANCED REFRACTORY ALLOY CORROSION LOOP PROGRAM
NASA-CR-566TT N65-33966
MATERIALS FOR USE AS ROLLING-CONTACT BEARING
LUBRICANTS IN LIQUID HYDROGEN ENVIRONMENT
ASLE PREPRINT 65-LC-9 A66-12255
OPERATING CONDITION AND GAP SIZE EFFECTS ON
FRICTION COEFFICIENT FOR POLYMER PLASTIC
BEARINGS - MATERIAL TESTING
FTD-TT-65-T3TIL&2&6 N66-12106
CORROSION RESISTANCE TESTS ON HIGH SILICON
ALUMINUM ALLOYS
BNHL-125 N66-12932
CORROSION PROPERTIES OF MOLYBDENUMw TUNGSTENv
VANADIUNt AND SOME VANADIUM ALLOYS
BM-RI-6TI5 N66-16651
TEST RIG FOR MEASURING NEAR AND FRICTION FOR
MATERIALS TESTEO IN HATER UNDER PRESSURE
HAPD-288 N66-I885T
FRICTION AND NEAR CHARACTERISTICS OF MATERIALS FOR
GAS LUBRICATED BEARINGS UNDER STAT-STOP AND
NHIRL INDUCED RUBBING CONDITIONS
F-B2232 N66-20592
ABSTRACTS ON CORROSION OF CONCRETE AND STEELt
PROTECTIVE COATING RATERIALSt MATERIAL TESTINGt
NATER AND AIR PURIFICATIONt PACKAGINGt AND
BIBLIOGRAPHIC INFORMATION N66-20801
CORROSION TESTING OF NUCLEAR MATERIALS CONDUCTED
IN-PILE AND AFTER PILE IRRADIATION
EUR-2676 N66-21940
COMPARATIVE CORROSION EXPERIMENTS OF ZIRCONIUM
ALLOY FOR JACKETING MATERIAL IN HATER COOLED
REACTORS
EURAEC-II15 N66-22187
MASS TRANSFER AND CORROSION RATES OF MATERIALS IN
FLOHING SODIUM N66-24268
CORROSION RESISTANCE AND ENVIRONMENT EFFECT ON
STEEL ALLOY COMPONENTS OF SNAP-8
NASA-CR-56T19 N66-26462
CATHODIC ELECTROCATALYSTS FOR USE IN LON
TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS MITH AN
ALKALINE ELECTROLYTE-CORROSION RESISTANCE ANO
ACTIVITY TESTING OF MATERIALS AND ELEMENTS
NASA-CR-TO930 N66-26550
NETALt ALLOYw ANO METAL CONPOUNO TESTING FOR
CORROSION RESISTANCE AND ACTIVITY AS OXYGEN
ELECTRODES FOR HYOROX FUEL CELL MITH ALKALINE
ELECTROLYTE
NASA-CR-TSIq9 Nb6-26759
MATER|&LS EROSION
LUBRICATION BY CONTINUOUS TRANSFER OF SOLID F|LMSt
EXAMINING LOAO CARRYING CAPACITY OF GRAPHITE AND
MOLYBDENUM DISULFIDE
ASLE PAPER 66-LC-19 AbS-22792
SUBJECT iNDEX METAL
CORROSION OF MATERIALS BY ETHYLENE GLYCOL-WATER
OHIO-216 N65-299[6
CORROSION CONTROL ON AIRCRAFT SKIN, COUNTERSINKS
AND FASTENERS DESCRIBING TESTS, SEALANT COATINGS,
CHEMICAL TREATMENTS, MECHANICAL BARRIERS, PLATINGS
ON FASTENERS AND ORGANIC COATINGS
A66-1229B
MATERIALS SCIENCE
TEXTBOOK ON CHARACTERISTICS OF PRINCIPAL METALLIC
AND NONMETALLIC MATERIALS USED IN AIRCRAFT
STRUCTURES A65-1690B
REACTOR MATERIALS AND COMPONENTS_ FUEL
DEVELOPMENT, RADIOISOTOPE AND RADIATION
APPLICATIONS, COATED-PARTICLE FUEL MATERIALS,
CORROSION STUDIES, AND GAS COOLED REACTORS
BMi-1765 N66-11852
SODIUM TECHNOLOGY AS RELATED TO NUCLEAR REACTOR
TECHNOLOGY - MATERIALS SCIENCE, CORROSION,
PURITY CONTROL, OPERATIONS, HEAT TRANSFER, AND
THERMAL CYCLING N66-1T_v05
INFORMATION SERVIG_b K_LAiANG TO FRZVZNTION OR
LIMITATION OF ENVIRONMENT ASSOCIATED DEGRADATION
OF MATERIAL AND EQUIPMENT
NASA-CR-71680 N66-23825
MATRIX ALGEBRA
INERTIA_ TURBULENT AND VISCOUS TERMS COMPUTED FOR
SLIDER BEARING LUBRICATIONt USING MATRIX ALGEBRA
METHODS
ASLE PAPER 6_-LC-I6 AbS-31T2O
MEASURING APPARATUS
MEASURING APPARATUS FOR STUDYING BALL BEARING
SPINNING FRICTION
NASA-TN-D-2796 N65-23819
FFFECT OF AGE AND WEAR ON RELIABILITY OF MEASURING
DEVICE N65-Z;_SB
TEST METHODS AND MEASURING APPARATUS FOR RAPID
APPRAISAL OF PERFORMANCE CHARACTERISTICS OF FUEL
OILS, LUBRICATING OILS, AND ADDITIVES - SCALE
MODELS AND NICROANALYSIS N66-11112
MECHANICAL PROPERTY
HIGH ALLOY STEEL CASTINGS, DISCUSSING PHYSICAL AND
MECHANICAL PROPERTIES OF CORROSION- AND HEAT-
RESISTANT 8 PERCENT NICKEL AND/OR CHROMIUM
A65-36961
PHASE RELATIONS OF GADOLINIUM ALLOYS STUDIED FOR
MECHANICAL AND CORROSION PROPERTIES
BM-RI-6636 N65-26060
MECHANICAL AND PHYSICAL PROPERTIES OF OILS
THICKENED BY VISCOUS POLYMER AODITIVES
FTD-TT-64-1274/182 N65-28191
EFFECT OF FRICTION ON DYNAMICS OF SERVO SYSTEMS
WITH RANDOM SELECTION OF MECHANICAL
RESISTANCE MAGNITUDE N65-31656
HEAT TREATMENT CYCLE EFFECT ON MECHANICAL
PROPERTIES OF CORROSION RESISTANT PRECIPITATION
HARDENED STEEL AM 355 IN TERMS OF METALLOGRAPHIC
STRUCTURE A66-11306
NUCERITEt CERAMIC-METAL COMPOSITE WITH HIGH
MECHANICAL STRENGTH AND ABRASION RESISTANCE NOTING
CRYSTAL STRUCTURE, APPLICATION! PROPERTIES, ETC
A66-1_762
SUPER CHROMIUM STEEL SURVEY, INCLUDING
APPLICATIONS IN GAS TURBINES AND AEROSPACE
INDUSTRIES, PHYSICAL AND MECHANICAL PRDPERTIES,
THERMAL STABILITYt CORROSION RESISTANCE_ ETC
A66-19953
CORROSION RESISTANCE, ELECTROCHEMICAL AND
MECHANICAL PROPERTIES OF ALLOYS OF TITANIUM-
NIOBIUM SYSTEM A66-20839
CORROSION RESISTANT STAINLESS STEEL WITH BETTER
MECHANICAL PROPERTIES FOR TROPICAL CLIMATE
FTD-TT-65-BBT/1 N66-12509
MECHANICAL PROPERTIES OF STEELS IN MAGNESIUM
CHLORIDE SOLUTIONS
EURAEC-139T Nbb-ITESb
CORROSION RESISTANT ZINC PAINT EFFECTS ON
MECHANICAL PROPERTIES OF STEEL WELD JOINTS
AT-I959/69 N66-20026
MECHANICAL AND FRICTION PROPERTIES OF PLASTIC
COATINGS_ AND WATERPROOFED GLASS FIBER STRENGTH
DEPENDENCE ON BINDERS
FTD-TT-6S-31911&2G6 N66-Z8856
FRICTION REDUCTION AND MECHANICAL STRENGTH
DEPENDENCE ON METHOD OF APPLYING PDLYAMIDE AND
POLYETHYLENE COATINGS TO MACHINE PARTS
N66-28856
MECHANICAL SYSTEM
VANISHING OF SLIDING IN MECHANICAL SYSTEMS WITH
DAY FRICTION A65-27690
MECHANISM
CHEMICAL KINETIC MECHANISMS IN OXIDATION RESISTANT
ADDITIVES TO LUBRICAIING UIL$ N66-11110
REACTION MECHANISMS OF OXIDATION RESISTANT
ADDITIVES IN OXIDATION PROCESS IN LUBRICATING
OILS - HYDROGEN PEROXIDE FORMATION
N66-LLIll
MEMBRANE STRUCTURE
CHARACTERISTICS OF PARTIALLY CLAMPED CORRtJ_ATED
MEMBRANE, INVESTIGATING EFFECT OF FORCES OF
CLAMPING FRICTION A66-11182
MEMCAPTO COMPOUND
IMPROVING ANTIWEAR PROPERTIES OF LUBRICATING OILS
WITH DERIVATIVES OF 2-MERCAPTOBENZTHIAZOLE
FTO-TT-66-1287/1 N65-28626
MERCURY /METAL/
S NAP-8 MATERIALS RESEARCH - MERCURY CORROSION
CAPSULE TESTS OF FERRITIC ALLOYS FOR MASS
TRANSFER, STRESS CORROSION, MODE OF ATTACK,
AND MECHANICAL PROPERTIES
NASA-CR-62379 N65-22558
LIQUID MERCURY AND ALKALI HALIOE METALS LOOP
FOR LIQUIO METAL LUBRICATED ROTOR BEARINGS -
SNAP
MTI-ABTR72, REV.-2 NbB-ILT28
CORROSION, MASS TRANSFERe AND CORROSION PRODUCT
REMOVAL FOR NUCLEAR TO ELECTRIC POWER
CONVERSION SYSTEM USING MERCURY AS WORKING
FLUID
NAA-SR-6321 N66-32126
MERCURY ALLOY
THEORY, TESTING, AND ANALYSIS OF LIQUID METAL
CORROSION - MERCURY AND PLUTONIUM LIQUID ALLOYS
NASA-TM-X-56TZ2 NbS-29666
MERCURY COMPOUND
CORROSION RESISTANCE OF MOLYBDENUM-CHROMIUM STEEL
IN MERCURY FORCED CONVECTION CORROSION LOOP FOR
NUCLEAR AUXILIARY POWER SYSTEM COMPONENTS
NASA-CR-56719 N66-19515
MERCURY VAPOR
FORCED CIRCULATION, HAYNES ALLOY 25, MERCURY
LOOP TO STUDY CORROSION PRODUCT SEPARATION
NASA-GR-261 NbS-2T396
METAJL
METAL WEAR RESISTANCE DEPENDENCE ON HARDNESS
DETERMINED BY RUBBING AGAINST ABRASIVE SURFACE
A65-18629
CORROSION TEST ON BURIED METAL WITH DIRECT CURRENT
INTROOUCEO INTO GRQON0
GHE-36 N6S-263_5
IMPERFECTIONS IN METALS - CORROSION AND OXIDATION
EUR-2363 N66-13966
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METAL BONDING SUBJECT INDEX
METAL BONDING
NUCERITEt CERAMIC-METAL COMPOSITE WITH HIGH
MECHANICAL STRENGTH AND ABRASION RESISTANCE NOTING
CRYSTAL STRUCTUREt APPLICATIONt PROPERTIESt ETC
A66-I1762
EXPLOSION CLADDING FOR BONDING SIMILAR AND
DISSIMILAR METALS WITHOUT INTERMEDIATE METAL OR
EXTERNALLY APPLIED HEAT A66-12317
COMPOSITE CASTING AS METALLURGICAL BONDING
TECHNIQUEv NOTING APPLICATION TO WEIGHT REDUCTION
AND INCREASE OF CORROSION RESISTANCE
A66-25779
METAL CORROSION
STRESS CORROSION CRACKING CAUSED BY
ELECTROCHEMICAL DISSOLUTION_ ALLOYING AND HYDROGEN
EMBRITTLEMENT OF STEELS IN SOLUTIONS AND LIQUID
METALS A65-15126
BASIC MECHANISMS OF ULTRASONIC MACHINING PROCESS
ARE NICROCHIP REMOVAL AND MATERIAL DISPLACEMENT BY
PLASTIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
ASME PAPER 66-PRO0-6 A65-16986
LIQUID FLUORINE CORROSION OF METALS IN IMPURITY-
FREE DRY SYSTEM AND RESULTANT PRODUCTS_ NOTING
EFFECT OF SURFACE CONTAMINANTS A65-19259
ALUMINUM ALLOY CORROSION AND FRACTURE UNDER
TENSION SHOWING RELATION TO INTERGRANULAR
CORROSION A65-19790
HYDROGEN PEROXIDE VAPOR DECOMPOSITION ON METAL
SURFACES AND ROLE IN ATMOSPHERIC CORROSION
INVESTIGATED BY PHOTOGRAPHIC AND OPTICAL
POLARIZATION METHODS A65-2036T
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF TITANIUM
1N SULFURIC ACID AND HYDROCHLORIC ACID SOLUTIONS
DURING SQUARE WAVE AC POLARIZATION
A65-20369
AIRCRAFT PROTECTION FROM CORROSION COVERING STRESS
AND INTEGRAL FUEL TANK CORROSION AND COATING
METHODS AbS-21bSO
COMPONENT DESIGN FOR CORROSION RESISTANCE
CONSIDERING CONFIGURATIDNI LDCATIONt PROCESSINGt
FABRICATION AND ASSEMBLY Ab5-21666
WAVEGUIDE INSERTION LOSS DUE TO CORROSION BY
ACIDIFIED HYDROGEN SULFIDE AND SALT SPRAY TESTED
FOR VARIOUS COATINGS A65-21893
CORROSION MECHANISMS WITH EMPHASIS ON PREVENTIDN_
DESTRUCTIVE CATASTROPHIC CORROSION AND INDUSTRIAL
PROBLEMS A65-22208
SULFUR AND SEA SALT CORROSIVE ATTACK ON TURBINE
BLADES AND AERO ENGINESt EMPHASIZING MARINE
CONDITIONS
ASME PAPER 65-GTP-T A65-23667
PITTING CHARACTERISTICS OF EARLY PHASE CAVITATION
DAMAGE TO TEST SPECIMENS IN VENTURI
ASNE PAPER 66-WA/FE-2 A65-26503
INTERACTION OF CO WITH POWDERED AND SOLID
NIOBIUMt EMPHASIZING OXYCARBIDE FORMATION,
CHEMICAL STRENGTHt ACTIVATION ENERGIES AND
DIFFUSION COEFFICIENTS A65-28361
SOVIET TEXTBOOK ON BASIC METHODS FOR METAL
CORROSION STUDIES A65-28653
DIFFUSIVE CORROSION PROCESSES CAUSED IN CIRCULAR
TUBES BY REACTIVE FLUID SIMULATED BY ROTATING DISK
ELECTRODES A65-2931Z
THROAT EROSION RATES OF CARBON CHOKES IN ROCKET
MOTOR NOZZLE PREDICTEOt USING MATHEMATICAL
APPROACH COMBINED WITH EXPERIMENTAL RESULT
AIAA PAPER 65-351 A65-30199
THIN FILM LUBRICANT DEVELOPED FOR GOLD-PLATED
ELECTRIC CONTACTS DISCUSSING CHARACTERISTICSt
PERFORMANCE AND TESTING A65-30815
ELECTROCHEMICAL AND METALLOGRAPHIC FEATURES
ASSOCIATED WITH CORROSION RESISTANCE OF NICKEL-
CHROMIUM PROTECTIVE COATINGS, NOTING CATHODE
POLARIZATION AbS-3216T
CORROSION RESISTANCE OF BERYLLIUM AND CORROSION
PREVENTION VIA DIFFERENT COATINGS
A65-32602
CURVES AS QUANTITATIVE CRITERIA OF CORROSION
FATIGUE OF METALS A65-36015
VOLTAGE AND DENSITY OF CONTACT-CORROSION CURRENT
ARISING AT CONTACT SURFACE OF DIFFERENT METALS
A65-36016
IMPROVED TECHNIQUE OF DETERMINING METAL CORROSION
RAIE BY WEIGHT LOSS
R-361 N65-IBO15
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDE,
BROM/DE_ AND PERCHLORATE
ECOM-251T N65-19161
HIGH STRENGTH STEEL PROTECTION AGAINST CORROSION
AND HYDROGEN EMBRITTLEMENT N65-19236
CORROSION OF ALUMINUM AND MAGNESIUM ALLOYS IN
IROPICAL ENVIRONMENTS
NRL-6105 N65-19255
INFLUENCE OF CAVITATION INTENSITY ON STABILITY OF
MATERIALSt EFFECT OF HEAT TREATMENT ON LONG TIME
STRENGTH OF STEEL, AND KINETIC AND DIFFUSION
REGIONS OF GAS CORROSION OF STEEL
JPRS-29139 N65-19592
STAINLESS STEEL CORROSION REACTIONS AND MECHANISMS
IN SODIUM-POTASSIUM SERVICE
IOO-16651 N65-19660
SOLDER OISSOLUTION OF METAL BEING SOLDERED
N65-20203
MECHANISMS OF CORROSION PROCESSES ON ALUMINUM -
CORROSION WEIGHT LOSSES, OXIDE FILM THICKNESS
DETERMINATION AND ELECTROCHEMICAL MEASUREMENTS
ARLIMET-56 N65-22059
ZIRCONIUM HYDRIDE IN ZIRCALOY 2 AND ZIRCONIUM-
NIOBIUM ALLOYS - STEAM AND WATER CORROSION
TESTS, HYDROGEN PICKUP_ MICROGRAPHY, AND
HYDROGEN CONTENT EFFECT ON MECHANICAL PROPERTIES
EURAEC-II61 N65-26285
CATHODE PROTECTION_ METALLIC AND STRESS CORROSION
RESEARCH! AND DEEP OCEAN TECHNOLOGY
NRL-15T6 N65-27111
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUM_ AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLDY-POTASSIUM SYSTEM
NASA-DR-S6390 N65-272TI
OXYGEN EFFECTS ON CORROSION OF NIOBIUM BY LIQUID
POTASSIUM
ORNL-3TS1 N65-2BI_I
THEORYt TESTING_ AND ANALYSIS OF LIQUID METAL
CORROSION - MERCURY AND PLUTONIUM LIQUID ALLOYS
NASA-TM-X-56722 N65-29646
MICROPROBE APPLICATION IN METAL ALLOY CORROSION
STUDIES N65-3161T
DISSOLUTION OF ZINC IN ALKALI
NASA-TT-F-252 N65-32968
MOLTEN SODIUM CORROSION OF AUSTENITIC STEEL
CEA-23TI N65-32983
CORROSION OF URANIUM AND URANIUM ALLOYS IN AQUEOUS
AND NON-AQUEOUS MEDIA ANO PROTECTIVE COATINGS
JPRS-31728 N65-33652
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SUBJECT INDEX
INCREASED URANIUM AND URANIUM ALLOY CORROSION
RESISTANCE IN WATER AND STEAM N65-33653
ATMOSPHERIC CORROSION MECHANISM OF URANIUM AND
URANIUM ALLOYS IN RELATION TO TEMPERATURE AND
HUMIDITY EFFECTS ON CORROSION RATES
N65-33656
MATERIAL PROCUREMENT AND QUALITY ASSURANCE FOR
ADVANCED REFRACTORY ALLOY CORROSION LOOP PROGRAM
NASA-CR-54677 N65-33966
HIGH TEMPERATURE GAS CORROSION OF ADVANCED TEST
REACTOR /ATR/ STRUCTURAL MATERIALS
BNWL-IOO N65-35021
FUEL-WATER AND OXIDIZER-WATER CORROSION IN
ALUMINUM CAPILLARIES OF FUEL AND OXIDIZER TANKS
DSR-S-LIO47 NbS-3528T
SYSTEM FOR NUCLEAR AUXILIARY POWER- 2 /SNAP-2/
POWER CONVERSION SYSTEM - SELECTION OF MATERIALS
WITH MINIMUM FORMATION OF CORROSION PRODUCTS
TRW-ER-5643 N65-36569
HEAT RESISTANCE IN AIR OF FOUR INDUSTRIAL
AUSTENITIC-FERRITE STEELS WITH LOW NICKEL CONTENT
AT 750-1050 DEGREES Ct NOTING OXIDE SCALE
FORMATION A66-109BB
CORROSION RATE OF BT-I TITANIUM AND
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AIRCRAFT CONSTRUCTION A66-25883
CORROSION MECHANISM FOR EUTECTIC OR NEAR-EUTECTIC
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FTD-TT-65-TTOIl_6 N66-1078T
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ALLOY FOR BOILING ALKALI METAL CORROSION STUDIES
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SALT STRESS CORROSION OF RESIDUALLY STRESSED
TITANIUM-ALUMINUM-MOLYBDENUM-VANADIUM ALLOY
SHEET AFTER HIGH TEMPERATURE EXPOSURE
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CHLORIDE CONCENTRATION TO DETERMINE PITTING
CORROSION OF MAGNESIUM AND ITS ALLOYS
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ZIRCONIUM AND ZIRCALOY 2 IN AIR AND WATER
EURAEC-165T N66-30236
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ALUMINUM DURING HIGH TEMPERATURE OXIDATION MAY
BE CAUSE OF DECREASE IN CORROSION RESISTANCE
A65-3685T
GOLD THIN FILMS OF leO0 ANGSTROMS TO BE USED AS
LUBRICANTS MERE VAPOR-DEPOSITED ON Nlt NI- CR
AND NI- RE SUBSTRATES IN VACUUM
A66-I593T
VAPOR DEPOSITED GOLD THIN FILMS TO DBTA1N ADHESION
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SOLUTIONS
EURAEC-1129t PT. 2 N65-32319
METAL PLATE
PDSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
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MICROTOPOGRAPHICAL CHANGES OF GROUND STEEL
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CORROSION RESISTANCE METALS AND COATINGS FOR
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METAL WORKING
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IITRI-BbOZT-2 N65-13989
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EFFECTS OF WEAR AND SEIZURE IN METAL FINISHING
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METALLURGY
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CORROSION AND RELATION BETWEEN THESE PHENOMENA -
COMMISSARIAT ON ATOMIC ENERGY_ METALLURGICAL
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DISPERSION MEDIA FOR PLASTIC LUBRICANTS
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EFFECT OF HYDROCARBON ANTIOXIDANTS ON SPLINE WEAR
WHEN OPERATING SUBMERGED IN MINERAL OIL
RS-4B5 Nb6-26576
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FRICTION STRESSES IN TURBULENT LUBRICATION FILM
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MOLTEN-SALT ELECTROLYTE
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MOLYBDENUM
DIFFUSION OF CARBON INTO TUNGSTEN AND MOLYBDENUM
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MOLYBOENUM ALLOY
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ENVIRONMENTS
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MOLYBDENUM COMPOUND
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SOLID MOLYBDENUM DISULFIDE LUBRICANT APPLIED TO
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FTD-TT-66-I168/I N65-22661
MOLYBDENUM DISULFIDE AS ANTIFRICTION COATING -
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SPONTANEOUS TRANSITION OF SLIDING FRICTION TO
ROLLING FRICTION WITH REFRACTORY VANADIUM AND
MOLYBDENUM CARBIDES AT HIGH TEMPERATURES
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EFFECTIVENESS OF ORGANO-MOLYBDENUM AND ORGANO-
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PROPERTIES, CHARACTERISTICS AND PERFORMANCE OF
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ASLE PAPER 6A-LC-L9 A65-22792
LIFE EXPECTANCY OF MOLYBDENUM DISULFIDE LUBRICANT
FILM VARIES WITH PRESENCE OF OXYGEN AND ADDITION
OF GRAPHITE
ASLE PAPER 64-LC-30 A65-22793
LOAD EFFECTS ON KINETIC FRICTION COEFFICIENT OF
MOLYBDENUM DISULFIDE POWDERS
ASLE PAPER 6_-LC-21 A65-22794
MOLYBDENUM SULFIDE AND TEFLON AS SOLID FILM
LUBRICATING MATERIALS FOR SPACECRAFT APPLICATIONS
CONSIDERING LOW FRICTION COEFFICIENTe WEAR RATEr
ETC A65-23318
MOLYBDENUM UISULP_Iu_-_AFnITE ALLOY A£ _OLID
LUBRICANT DEMONSTRATING VERY LOW COEFFICIENT DF
FRICTION A65-36165
FOUR-BALL WEAR TESTER TO EVALUATE SOLID LUBRICANT
DISPERSIONS INCLUDING MOLYBDENUM DISULFIDE
A66-2777_
BALL BEARING LIFE OPERATING IN VACUUM WITH
MOLYBDENUM DISULFIDE AND OILS AS LUBRICANT
ASLE PAPER 66AM 7A3 A66-30416
CHEMICAL STABILITY OF SILVER GRAPHITEt MOLYBDENUM
DISULFIDEj ZINC OXIDEt BORON NITRIDE, MUSCOVITE
AND PHLOGOPITE MICA SOLID LUBRICANTS
A66-316T5
MOLYBDENUM DISULFIDE SOLID LUBRICANI PROPERTIES -
COMPRESSIONt TENSION_ TORSION, COHESION_
ADHESIONv AND SLIDING FRICTION MEASUREMENTS
RS-460 Nbb-L_469
BALL BEARING LIFE TESTS IN VACUUM USING MULYBDENUH
SULFIDE SOLID FILMS WITH HIGH VACUUM OILS AS
LUBRICANTS
NASA-CR-71695 N66-24604
MOLYBDENUM DISULFIDE-BASE SOLID LUBRICANTS WITH
LOW FRICTION COEFFICIENTS BETWEEN COUPLED
ELEMENTS
ATD-66-52 N66-31864
MOMENTUM ENERGY
ELECTRICALLY CONDUCTING LUBRICANTe USING MOMENTUM
INTEGRAL METHOD TO INVESTIGATE EFFECT OF MAGNETIC
FIELD ON LOAD CAPACITY OF FULL JOURNAL BEARING
A6S-32784
NOTION EQUATION
TRACK CURVE MADE BY PIVOT CENTER POINT OF
DYNAMICALLY LOADED CYLINDRICAL SLIDING BEARING OF
ARBITRARY CROSS SECTION A65-ZIZAS
GYROSCOPE IN GINBAL SUSPENSION - DIFFERENTIAL
EQUATIONS OF MOTIONt AXIS STABILITY, AND EFFECT
OF FRICTION AT GIMBAL-RING AXES
FTD"TT-bS-4161182 N66-12595
MOTION STABILITY
STABILITY OF MOTION OF GYROSCOPE ON HORIZONTAL
PLANE UNDER DRY SLIDING FRICTION ACTIVITY
N65-2BO52
N
N-TYPE SEMICONDUCTOR
ANODIC DISSOLUTION OF N-TYPE GE STUDIEDt
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
NAVIGATION INSTRUMENT
MOTION OF INTEGRATING GYROSCOPE WITH DRY FRICTION
N66-26104
NICKEL ALLOY
NEUTRALIZATION
CALCULATING NECESSARY CONCENTRATION OF
NEUTRALIZING ADDITIVES IN MOTOR OILS WHEN
USING FUELS WITH LARGE SULFUR CONTENTS
N66-11119
NEWTONIAN FLUID
DENSITY AND VISCOSITY CHANGES OF LUBRICANTS IN
CONTACT DUE TO PRESSURE CHANGES IN CONCENTRATED-
CONTACT LUBRICATION
ASNE PAPER 65-LUB-4 A66-16260
NICKEL
NICKEL CORROSION TESTS FOR FLUORIDE VOLATILITY
PRDGRAM- SMALL SCALE LABORATORY TESTS IN TUBE
FURNACES AND IN-PLANT EXPOSURE TESTS
ANL-6979 N65-24T09
VACUUM DEPOSITION OF GOLD THIN FILMS ON NICKELt
NICKEL-CHROMIUM, AND NICKEL-RHENIUM SUBSTRATES
FOR USE AS LUBRICANTS
NASA-TM-X-52125 N65-36TT5
INFLUENCE OF NICKEL SULFATE ADDITIONS ON CORROSION
PROPERTIES OF TITANIUM ALLOYS IN SULFURIC ACID
N&& 10295
AQUEOUS ENVIRONMENT EFFECTS ON HIGH STRESS LOW-
CYCLE FATIGUE OF 18 PERCENT NICKEL MARAGING
STEELS
NRL-MEMO-1685 N66-2766I
ACCELERATED HIGH TEMPERATURE NICKEL OXIDATION BY
SODIUM SULFATE N66-286BO
NICKEL ALLOY
EFFECTS OF SUBSTITUTING COBALT FOR NICKEL ON ACID
CORROSION RESISTANCE OF STAINLESS STEEL
BN-RI-6591 N65-16636
HIGH TEMPERATURE TESTING FOR MECHANICAL PROPERTIES
AND CORROSION RESISTANCE OF NICKEL BASE AND
CHROMIUM-NICKEL STEEL ALLOYS IN LIQUID SODIUM
FTD-TT-64-TO4/L_2 N65-21108
IMMERSION AND IMPINGEMENT ELECTROPOLISHING METHODS
FOR INCREASING CORROSION RESISTANCE OF STAINLESS
STEELS AND NICKEL ALLOYS USED IN PROPELLANT
DUCTS
NASA-OR-ST864 N65-22641
CORROSION RESISTANCE OF CHROME-NICKEL STEEL AND
NICKEL BASE ALLOYS IN LIQUID SODIUM
FTD-TT-64-1210/1 N65-22886
COMPATIBILITY OF NICKELt IRONy AND COBALT BASE
HIGH TEMPERATURE ALLOYS WITH BOILING POTASSIUM
INVESTIGATION IN NATURAL CIRCULATION CORROSION
TESTING LOOPS
ORNL-3TgO N65-25517
STRESS CORROSION CRACKING EXPERIMENTS WITH
IRON-NICKEL-CHROMIUM ALLOYS
C00-1319-24 N65-3_319
GRAPHITE CONTENT EFFECT ON ANTIFRICTION PROPERTIES
OF GRAPHITIZED NICKEL-BASED COPPER AND IRON
ALLOYS A66-1OT45
CORROSION RESISTANCE AND ANDDIC BEHAVIOR DF
KH18 N9 STEELS WITH VARIOUS NICKEL-MANGANESE-
CARBON-TITANIUM CONTENTS A66-10987
STRESS CORROSION CRACKING IN CHROMIUM-NICKEL-IRON
ALLOYS WITH FOURTH ELEMENT ADDED
C00-1319-2T N66-17533
STRESS CORROSION CRACKING MECHANISM IN IRON-
NICKEL-CHROMIUM ALLOY SYSTEM
C00-1319-32 N66-259TB
TEMPERATURE EFFECT ON CHROMIUM-NICKEL STAINLESS
STEEL CORROSION IN PASSIVITY RANGES
FTO-TT-65-1223/l_2G3_4 N66-27891
RADIOACTIVE TRACERS TO DETERMINE HEAR RESISTANCE
OF CHROMIUM-NICKEL-IRON ALLOY GRINDING BALLS
USED IN FABRICATING CEMENT
CNEA-1B7 N66-28244
1-59
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HOT CORROSION MECHANICS OF NICKEL AND COBALT IN
HIGH TEMPERATURE SULFUR-OXYGEN ENVIRONMENT
AD-629598 Nb6-28679
HIGH TEMPERATURE CORROSION OF NICKEL AND NICKEL
ALLOYS BY SODIUM SULFATE N66-28681
HOT CORROSION BEHAVIOR OF NICKEL AND COBALT ALLOYS
EXPOSED TO SULFATE INDUCED OXIDATION
N66-28683
STRESS CORROSION CRACKING MICROTOPDLOGY STUDIES ON
THIN FILMS OF IRON-NICKEL-CHROMIUM BASE ALLOYS
EXPOSED TO BOILING MAGNESIUM CHLORIDE
COD-1319"36 N66-31092
NICKEL PLATING
ELECTROCHEMICAL AND METALLOGRAPHIC _ FEATURES
ASSOCIATED WiTH CORROSION RESISTANCE OF NICKEL-
CHROMIUM PROTECTIVE COATINGSt NOTING CATHODE
POLARiZATiON A65-3216T
NIOBIUM
INTERACTION OF CO WITH POWDERED AND SOLID
NIOBIUMt EMPHASIZING OXYCARBIDE FORMATIONt
CHEMICAL STRENGTHe ACTIVATION ENERGIES AND
DIFFUSION COEFFICIENTS A6S-2B3_i
OXYGEN EFFECTS ON CORROSION OF NIOBIUM BY LIQUID
POTASSIUM
ORNL-37S1 N65-28161
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM BASE
ALLOYS TO REFLUXING POTASSIUM
NASA-TM-X-52136 N65-3_252
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM
TUBING ALLOYS TO REFLUXING POTASSIUM
NASA-TN-D-3629 N66-25006
NIOBIUM ALLOY
NIOBIUM BASE ALLOY FOR USE AS CLADDING OR
STRUCTURAL MATERIAL RESISTANT TO CORROSION BY
SUPERHEATED STEAM
BNI-1700 N65-19464
ZIRCONIUM HYDRIDE IN ZIRCALOY 2 AND ZIRCONIUM-
NIOBIUM ALLOYS - STEAM AND WATER CORROSION
TESTSI HYDROGEN PICKUPt MICROGRAPHYt AND
HYDROGEN CONTENT EFFECT ON MECHANICAL PROPERTIES
EURAEC-1161 NbS-2_285
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUMf AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-S6390 N6S-27271
CORROSION RESISTANCE AND ELECTROCHEMICAL
PROPERTIES OF ALLOYS OF NIOBIUM-TITANIUM SYSTEM
A66-20838
CORROSION RESISTANCE_ ELECTROCHEMICAL AND
MECHANICAL PROPERTIES OF ALLOYS OF TITANIUM-
NIOBIUM SYSTEM A66-20839
PROCUREMENT AND QUALITY EVALUATION OF NIOBIUM
ALLOY FOR BOILING ALKALI METAL CORROSION STUDIES
ORNL-TM-[I79 NBB-11TO0
USE OF INTERNAL FRICTION METHODS TO DETERMINE THE
PHYSICAL SITUATION OF OXYGEN IN NIOBIUM-
ZIRCONIUM ALLOYS AND ITS EFFECTS ON CORROSION
CNLM-6366 N66-I3857
STRESS CORROSION REFLUX CAPSULE TESTS OF NIOBIUM
ALLOY IN POTASSIUM
NASA-CR-56866 N66-1¢156
NITRIC ACID
FUEL CELL PERFORMANCE USING NITRIC ACIO-OXYGEN
REDOX CATHODES IN SULFURIC ACID AND CARBON OR
NOBLE METAL ANOOES A65-22363
NITRITE
EFFECT OF SOOIUM NITRITE ON CORROSION OF TITANIUM
BY HYDROCHLORIC ANO SULFURIC ACID
N66-IO298
NITROAMINE
VOLATILE CORROSION INHIBITORS FOR FERROUS METAL
SURFACES - NITRITE SALTS OF VARIOUS AMINES
NbS-IT022
NITROGEN
PHASEI THERMODYNAMICt OXIDATION_ AND CORROSION
STUDIES OF URANIUM-NITROGEN SYSTEM
BMI-L692 N65-21716
NITROGEN CONTENT OF AUSTENITIC STAINLESS STEEL IN
STRESS CORROSION
EURAEC-1216 N65-32322
NITROGEN CONTENT EFFECT ON STRESS CORROSION IN
AUSTENITIC STAINLESS STEELS
EURAEC-1624 N66-18939
RELATIONSHIP OF NITROGEN CONTENT OF AUSTENITIC
STAINLESS STEFLS T_ STRESS CORROSION
EURAEC-[STg Nbb-2898T
NITROGEN COMPOUND
COMPATIBILITY TEST OF NITROGEN TETROXIDE AND
TITANIUM ALLOYt STUDYING CORROSIVE ATTACK AND
IMPACT SENSITIVITY Ab5-32_04
CORROSION RESISTANCE OF CONSOLIDATED ZIRCALOY 2
POWDER CONTAINING OXYGEN AND NITROGEN
KAPL-3OBO Nb5-365_0
CHLORIDEBENZYL QUINOLINE TO INCREASE CORROSION
RESISTANCE OF IRON AND STEEL IN ACIDS
FTD-rT-65-7TOII_¢ Nb6-10787
NON-NENTONIAN FLUID
VISCOELASTIC NON- NEWTONIAN LUBRICANT FLOW
EQUATIONS WITH SQUEEZE FILM SOLUTIONS
ASLE PAPER 66-LC-IO A65-Z2795
NON- NEWTONIAN LUBRICANT FLOW IN SLIDER BEARINGt
USING CONSTITUTIVE EQUATION CONTAINING STRESS
NONLINEARITIES
ASLE PAPER 6¢-LC-IT AbS-2219T
NONFLAMMABLE MATERIAL
NONFLAMMABLE HYDRAULIC FLUIDS AND LUBRICANTS
BMPR-6 N65-16379
NONFLAMMABLE HYORAULIC FLUIDS ANO LUBRICANTS -
IETRAMERIC ARYL-IeI-DI-H-POLYFLUOROALRYL
PHDSPHONITRILATES
A0-608166 N65-158¢6
NONLINEAR EDUATION
NONLINEAR SOLUTION FOR FLOW INTERACTION BETWEEN
SELF-ACTING FOIL BEARING LUBRICANT AND EXTERNAL
PRESSURE
RR-65-12 N66-31111
NONMETAL
FRICIION ANO WEAR BETWEEN UNLUBRICATEO METAL AND
NONMETAL SURFACES
RM-239 Nb6-17656
NONUNIFORM MAGNETIC FIELD
M HD PARALLEL PLATE SLIDER BEARING UNDER
NONUNIFORM MAGNETIC FIELD
ASME PAPER 66-WA/LUB-2 A65-33851
NOZIJ.E WALL
THROAT EROSION RATES OF CARBON CHOKES IN ROCKET
MOTOR NOZZLE PREOICTEDt USING MATHEMATICAL
APPROACH COMBINED WITH EXPERIMENTAL RESULT
AIAA PAPER 65-351 Ab5-30199
NUCLEAR MRGNETIC RESONANCE
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPIC ANALYSIS
OF MIXED PENTAERYTHRITOLv DIPENTAERYTHRITOLt AND
TRIMETHYLOLPROPANE ESTERS
NRL-B30T N66-15016
NUCLEAR POWER CONVERSION
SYSTEM FOR NUCLEAR AUXILIARY POWER- 2 /SNAP-2/
POWER CONVERSION SYSTEM - SELECTION OF MATERIALS
WITH MINIMUM FORMATION OF CORROSION PRODUCTS
TRW-ER-5663 N65-36569
CDRROSIONt MASS TRANSFERt AND CORROSION PRODUCT
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a
REMOVAL FOR NUCLEAR TO ELECTRIC POWER
CONVERSION SYSTEM USING MERCURY AS WORKING
FLUID
NAA-SR-6321 N66-32126
NUCLEAR RADIATION
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLIO LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C6 A65-26268
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 6_AM 5C6 A66-13398
GRAPHITE LUBRICANT PHYSICAL AND CHEMICAL
COMBINATIONS WITH OTHER MATERIALS FOR IHPROVEO
HIGH TEMPERATURE FRICTION AND WEARe DISCUSSING
NUCLEAR IRRADIATION FOR GRAPHITE LATTICE
MODIFICATION A66-31933
NUCLEAR REACTOR MATERIAL
HIGH TEMPERATURE GAS CORROSION OF ADVANCED TEST
REACTOR / ATR/ STRUCTURAL MA|tHIAL_
BNWL-IO0 N65-35021
COMPARATIVE CORROSION EXPERIMENTS OF ZIRCONIUM
ALLOY FOR JACKETING MAIERIAL IN WATER COOLED
REACTORS
EURAEC-III5 N66-2218T
CORROSION RESISTANCE OF HIGH TEMPERATURE ALLOYS
FOR NUCLEAR APPLICATIONS
BNWL-IS5 N66-2TIOl
ULTRAHIGH-VACUUM FRICTION STUDIES OF SNAP REACTOR
MATERIALS
NAA-SR-g66_ N66-21136
NUCLEATION
DISLOCATION INFLUENCE ON NUCLEATION AND
PROPAGATION OF STRESS CORROSION CRACKS
A65-31686
NUMERICAL ANALYSIS
INTERACTION BETWEEN SELF-ACTING AND EXTERNALLY
PRESSURIZED LUBRICANT FLOW IN FOIL BEARING
RR-69-12 N66-18519
NUMERICAL SOLUTION TO STRESSES IN LUBRICATED
ROLLER BEARINGS WITH ARBITRARY DISTRIBUTED
NORMAL AND TANGENTIAL LOADS
MTI-65TR61 N66-193BI
NYLON
FRICTION AND LUBRICATION OF POLYMERS
A66-26306
ALUMINUM POWDER_ TALCUMe GRAPHITEe AND MOLYBDENUM
DISULFIDE ADDITIONS TO POLYCAPROLACTUM COATINGS
FOR IMPROVED ADHESION AND FRICTION PROPERTIES OF
METAL JOINTS
FTO-TT-65-986/16286 N66-18516
0
OCEANOGRAPHY
CATHODE PROTECTIDNe METALLIC AND STRESS CORROSION
RESEARCHe AND DEEP OCEAN TECHNOLOGY
NRL-IS76 N65-2TLII
OIL
SPECTROMETRIC OIL ANALYSIS METHOD FOR MONITORING
TURBOJET AIRCRAFT ENGINES AND OIL LUBRICATED
AIRCRAFT MECHANISMS
UA-20-66 N65-22928
STATISTICAL STUDY OF SPECTROMETRIC Oil ANALYSIS
METHOD FOR AIRCRAFT ENGINE MONITORING SYSTEM
UA-31-66 N65-22936
SYNTHETIC OILS FOR TURBINE ENGINES AND AIRCRAFT
LUBRICATION
FTD-TT-66-11T/I&2 N65-27856
FRICTION REDUCTION IN PISTON TYPE HYDRAULIC SERVD
VALVES - FINE FILIRATION OF OIL AND PISTON
SEALING LAND TAPERING
OIL ADDITIVE
RAE-TN-GW-312 N65-29643
EFFECTS OF SURFACE LUBRICATION BY HEAVY LAYER OF
P-38 SYNTHETIC OIL FOR SLIP-RING ASSEMBLIES
NASA-CR-66251 N65-30565
COMPARISON OF VARIOUS POLYORGANOSILOXANE LIQUIDS
FUR USE AS BASES IN HIGH TEMPERATURE CONSISTENT
OILS
FTO-TT-65-322/162_6 N65-3163T
SURFACE CHEMICAL METHODS OF DISPLACING WATER OR
OIL AND SALVAGING FLOODED EQUIgMENT
NRL-6291 N65-33TT1
LIGHT Oil ANALYSIS FROM FLUIDIZED COAL
CARBONIZATION USING GAS CHROMATOGRAPHY
BM-RI-6709 N66-16581
ICING OF OIL AND GREASE LUBRICANTS USED IN
AIRCRAFT ORDNANCE
NRL-6329 N66-16738
OlLSe LUBRICANTSt AND COOLANTS FOR DIESEL ENGINEe
AIRCRAFT ENGINEt AND ROCKET ENGINE
FTD-MT-66-382 N6_-19BI6
Oil OXIDATION EFFECT ON RUNNING-IN PROCESS OF
RING-SOCKET PAIR IN iNTERNAL COMBUSTION ENGINE
FrO-lT-65-lO3911&2&6 N66-23581
EFFICIENCY EVALUATION OF CARBON REMOVERS FOR USE
IN CLOGGED OIL POMPS
C66-155 N66-28339
SYNTHESIS OF ALKYLv CYCLOALKYLt AND DICYCLOALKYL
SULFIDES TO PROVIDE REFERENCE COMPOUNDS
NECESSARY IN SEARCH FOR SIMILAR CLASSES OF
SULFUR COMPOUNDS IN CRUDE OIL
BM-RI-6796 N66-28365
OIL ADOITTVE
CHEMICAL ADSORPTION AND P-32 IMPURI|JES
ASSOCIATED WITH TRICRESYL PHOSPHATE AS ANTIMEAR
ADDI[IVE FOR STUOY OF BEARING SURFACE
ASLE PAPER 66-LC-2 A65-18052
DETERGENT ACTION OF OIL ADDITIVESt INVESTIGATING
SORPTION OF CHARGEO PARTICLES ON CARBONACEOUS
PRODUCTS OF FUEL COMBUSTION AND OIL OXIDATION
ASLE PAPER 66-LC-9 A65-1BO5T
VOLATILE CORROSION INHIBITORS FOR IMPROVING
PRESERVATIVE CHARACTERISTICS OF STANOARD
OPERATING OILS
RIA-66-357T NbS-211TT
ANTIOXIOATION_ ANTICORROSIONt AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-66-IOBT/1 N65-22660
HIGH PERFORMANCE ROCKET AND RAMJET COMBUSTORSt
INTENSIFICATION OF COMBUSTION PROCESSESt AND
DEVELOPMENT OF FUEL ADDITIVES N65-23636
ADMIXTURE SYNTHESIS AND APPLICATION TO LUBRICATING
OILS FOR QUALITY IMPROVEMENT
FTD-TT-66-860/162 N65-26615
MECHANICAL AND PHYSICAL PROPERTIES OF OILS
THICKENED BY VISCOUS POLYMER ADDITIVES
FID-TT-66-12761162 N65-28191
SYNTHESISe PRODUCTIONe AN_ EFFECTIVENESS OF
ANIIOXIOANT AND MULTIFUNCTIONAL ADDITIVES TO
NATURAL AND SYNTHETIC FUEL OILS - COLLECTION DF
ARTICLES
FTD-MT-66-213 N66-IIOT6
MULTIFUNCTIONAL AND ANTIOXIDANT ADDITIVES
SYNTHESIZEO FROM OIESTERDITHIOPHOSPHORIC ACID -
CHARACTERISTICS OF ALKYLPHENOLS ANO DISULFIDES
OBTAINED AS INTERMEDIATE PRODUCTS
N66-11081
SYNTHESIS OF SULFUROUS ANTIWEAR OIL ADOITIVES ON
ETHYLENE SULFIDE AND FATTY ACID BASES
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OLEFIN
N66-[I083
ORGANO-PHOSPHORUS AND ORGANQ-CHLORINE COMPOUNDS
FOR USE AS OIL ADDITIVES TO REDUCE WEAK DUE TO
FRICTION N66-LIO84
ORGANO-PHOSPHORUS ANTIOXIDANT LUBRICATING OIL
ADDITIVES OBTAINED FROM REACTION OF PHOSPHORUS
PENTASULFIDES AND TERPENES IN PRESENCE OF
SULFURIC ACID N66-11086
SYNTHESIS OF THREE ANTIOXIDANT ADDITIVES OF
SHIELDED PHENOLS N66-TIOB8
ELECTROKINETIC PROCESSES AND MECHANISM OF
DISPERSION ACTION IN MOTOR OIL ADDITIVES
DETERMINED BY RADIOACTIVE TRACERS
N66-III13
DETERMINING ANTIOXIDATION EFFECTIVENESS OF MOTOR
OIL ADDITIVES N66-III14
NEW METHOD OF EVALUATING EFFECTIVENESS OF
ANTIABRASIVE PROPERTIES OF FUEL AND OIL
ADDITIVES N66-III15
EFFECT OF LUBRICATING MATERIALS AND ADDITIVES ON
PITTING FORMATION N66-III16
EFFECT OF OIL ADDITIVES ON CORROSIONAL WEAR OF
LEAD ALLOY BEARINGS N66-11117
DETERMINATION OF WORKING PROPERTIES OF INHIBITED
INSULATING TRANSFORMER OILS N66-11118
CALCULATING NECESSARY CONCENTRATION OF
NEUTRALIZING ADDITIVES IN MOTOR OILS WHEN
USING FUELS WITH LARGE SULFUR CONTENTS
N66-11119
TESTING MOTOR OILS FROM SULFUROUS CRUDES WITH
DIFFERENT ADDITIVES N66-II121
TESTING LUBRICATING OILS WITH ANTICORROSIVE
ADDITIVES ON DIESEL ENGINES N66-11122
TESTING OIL ADDITIVES ON DIESEL LOCOMOTIVE WHILE
OPERATING ON SULFUR BEARING FUEL
N66-11123
DETERGENT AND ANTIWEAR ADDITIVES FOR IMPROVING
OPERATIONAL PROPERTIES OF DIESEL FUELS AND
LUBRICATING OILS N66-II124
USE OF LUBRICATING OIL ADDITIVES FROM SULFUR
BEARING CRUDE OILS IN DIESEL LOCOMOTIVE ENGINES
N66-11125
EFFECT OF MOTOR OIL ADDITIVES ON PITTING OF
HYDRAULIC LIFTERS N66-11126
TESTING AUTOMOBILE TRANSMISSION OIL WITH DIFFERENT
ADDITIVES FOR ANTIWEARt ANTIABRASSIVEw
ANTICORRDSIVEt STABILITYt AND FOAM PROPERTIES
N66-1112T
EFFECTIVENESS OF ANTIWEAR ADDITIVE DURING
PROLONGED OPERATION OF HIGH SPEED AND FORCED
SHIP DIESEL ENGINES ON SULFUR BEARING FUELS AND
OILS N66-11128
EFFECT OF VISCOSITY ON ANTIWEAR PROPERTIES OF OIL
ADDITIVES N66-I1129
OIL ADDITIVE TO SUPPRESS VANADIUM FUEL CORROSION -
TETRAETHOXYSILANE
FTO-rT-65-505#I_ N66-12831
OIL ADDITIVE ACTION ON WEAR RESISTANCE AND
ANTIFRICTION PROPERTIES OF POLYSILOXANE
COMPOUNDS - U.S,S.R. N66-13TI?
THIN FILM CHROMATOGRAPHY FOR QUALITATIVE ANALYSIS
OF ANTIOXIDANT ADDITIVES IN LUBRICATING OILS -
U.S,S.R. N66-13718
SILICONE OIL STABILITY AND OXIOATION RESISTANCE
ENHANCED BY CYCLOPENTAOIENYL TRICARBDNYL
MANGANESE
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FTD-TT-65-52O/IG4 N66-13754
IECHNIQUE FOR EVALUATING THERMAL STABILITY OF
ANTIWEAR ADDITIVES IN LUBRICATING OILS
FTD-TT-b5-BB7/I_6 N66-1_567
FRICTION MACHINE USED FOR EVALUATING EFFECTIVENESS
OF ACTION OF ANTI-SCORING ADMIXTURES TO OILS AND
FUELS
FTO-IT-65-1491/I82{6 N66-29690
POLYMER ADDITIVE EFFECTS ON OIL VISCOSITY AND
ANTIOXIDANT ADDITIVE SYNTHESIS
FTO-MT-64-SI2 N66-30272
EFFECTS OF HIGH-POLYMER ADDITIVES AND CHEMICAL
COMPOSITION OF OILS ON PETROLEUM VISCOSITY
N66-30273
BISPHENOL SYNTHESIS FOR ANTIOXIDANT ADDITIVE TO
uILS AND GASOLINES N66-30274
EFFECT OF FINELY DIVIDED MATERIALS ON POLYDIMETHYL
SILICONE OIL - FILLER REINFORCEMENT IN SILICONE
LIQUID POLYMERS
RAE-TR-66061 NbA-319IB
OLEFIN
POLYOLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH PETROLEUM OILS AND EXISTING
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I 666-12259
POLYOLEFIN FLUIDS WITH WIDE VISCOSITY RANGE
COMPARED WITH PETROLEUM OILS AND EXISTING
SYNTHETIC LUBRICANTS FOR EXTREME TEMPERATURE
APPLICATION
ASLE PREPRINT 65-LC-I 666-26986
ORDNANCE
ICING OF OIL AND GREASE LUBRICANTS USED IN
AIRCRAFT ORDNANCE
NRL-6329 NbB-I673B
FACTORS AFFECTING ICING RESISTANCE OF LUBRICANTS
FOR AIRCRAFT ORDNANCE N66-2TOO9
ORGANIC CONPOUNO
LOW TEMPERATURE BOUNDARY LUBRICATION BEHAVIOR OF
THIN ORGANIC FILMSt EXAMINING FRICTION AND WEAR
BELOW AND ABOVE FILM MELTING POINT
ASLE PAPER 6_-LC-6 665-1805_
SYNTHESIS OF ORGANIC COMPOUNDS AS ADDITIVES TO
LUBRICATING OILS
FTD-TT-64-88Q/I N65-1903T
COMPARISON OF VARIOUS POLYORGANOSILOXANE LIQUIDS
FOR USE AS BASES IN HIGH TEMPERATURE CONSISTENT
OILS
FTD-TT-65-32211_286 NBS-3163T
DIFFERENTIAL THERMAL ANALYSIS FOR STUDY OF THERMAL
DECOMPOSITION OF ORGANIC LUBRICANT SYSTEM
A66-3189q
ORGANIC FLUORINE COMPOUND
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
MAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPOUNDS
DESIRABLE FOR BEARINGS A65-25642
ORGANIC LIQUID
ORGANIC SILOXANE POLYMER LIQUIDS AS COMPONENTS OF
HIGH TEMPERATURE LUBRICATING OILS
FID-TT-65-322/IE2&6 N65-35941
ORGANIC PHOSPHORUS CONPOUND
ORGANO-PHOSPHORUS AND ORGANO-CHLDRINE COMPOUNDS
FOR USE AS OIL ADDITIVES TO REDUCE WEAR DUE TO
FRICTION N66-11086
ORGANO-PHOSPHORUS ANTIOXIDANT LUBRICATING OIL
ADDITIVES OBTAINED FROM REACTION OF PHOSPHORUS
PENTASULFIDES AND TERPENES IN PRESENCE OF
SULFURIC ACID N66-11086
THERMAL DECOMPOSITION OF ORGANIC PHOSPHORUS
COMPOUND ADDITIVES FOR REDUCTION OF FRICTION
SUBJECT INDEX OXYGEN
COEFFICIENT N66-11106
RADIOACTIVE TRACER INVESTIGATION OF REACTION
MECHANISM OF TRIBUTYLTRITHIOPHOSPHITE WITH
COPPER FILMS IN HYDROCARBON LUBRICATING OIL
MEDIUM - FRICTION REDUCING ADDITIVES
N66-11106
EFFECTS OF ORGANIC ADDITIVES CONTAINING SULFUR,
CHLDRINE_ AND PHOSPHOROUS ON POLYSILOXANE
LUBRICANTS
FSTC-38I-T65-553 N66-20010
ORGANIC SILICON COMPOUND
BEST LUBRICANT CHARACTERISTICS OF ESTERS_
SILICONES AND FLUORINATED HYDROCARBONS COMBINED IN
NEW SYNTHETIC LUBRICANT AbS-3362T
ORIFICE
PLASTIC ORIFICE FOR FLOW CONTROL DEVICE IN GAS
LUBRICATED BEARINGS - COMPUTER PROGRAMMING
NASA-CR-64587 N65-31884
OSCILLATION FREQUENCY
_tA_ TOOTH PITTIPJC DUE TN IIJRRICANT FILM
CAVITATION, NOTING EFFECTS OF VIBRATION AND
INCREASED VISCOSITY OF FLUID A65-IT527
OXIDATION
HYDROGEN PEROXIDE VAPOR DECOMPOSITION ON METAL
SURFACES AND ROLE IN ATMOSPHERIC CORROSION
INVESTIGATED BY PHOTOGRAPHIC AND OPTICAL
POLARIZATION METHODS A65-2036T
LIFE EXPECTANCY OF MOLYBDENUM DISULFIDE LUBRICANT
FILM VARIES WITH PRESENCE OF OXYGEN AND ADDITION
OF GRAPHITE
ASLE PAPER 64-LC-30 A65-22793
OXIDATIVE AND DEPOSIT FORMING PROPERTIES OF HIGH
TEMPERATURE LUBRICANTS
ASD-TDR-AZ-222, Pr. Ill N65-I41_4
PHASE_ THERMODYNAMIC, OXIDATION, AND CORROSION
STUDIES OF URANIUM-NITROGEN SYSTEM
BMI-1692 N65-21716
EFFECT OF CORROSIVE ENVIRONMENTS ON VARIOUS METALS
AND ANTICORROSION TECHNIQUES TO PROTECT METAL
SURFACES A66-13376
USE OF INTERNAL FRICTION METHODS TO DETERMINE THE
PHYSICAL SITUATION OF OXYGEN IN NIOBIUM-
ZIRCONIUM ALLOYS AND ITS EFFECTS ON CORROSION
CNLM-63_4 N66-13857
LIQUID ZIRCONIUM VISCOSITY, BINARY ALLOY
OXIDATION, SYNTHESIS AND PROPERTIES OF ZIRCONIUM
BORIDE ALLOYS WITH MOLYBDENUM DISILICIDE_ AND
ZIRCONIUM CORROSION IN ALKALI METAL CHLORIDE
JPRS-32341 N66-17779
OIL OXIDATION EFFECT ON RUNNING-IN PROCESS OF
RING-SOCKET PAIR IN INTERNAL COMBUSTION ENGINE
FTD-TT-65-1039/l_2_4 N66-23581
CORROSION AND OXIDATION FILM FORMATION ON
ZIRCONIUM AND ZIRCALOY 2 IN AIR AND WATER
EURAEC-1457 N66-30236
EVALUATION OF AGEABLE BETA TITANIUM ALLOYS BY
TENSILE STRENGTH, CREEP STABILITYt OXIDATION,
AND STRESS CORROSION TESTS
WAL-TR-405/2-9 N66-31169
OXIDATION RESISTANCE
CORROSION RESISTANCE OF BERYLLIUM AND CORROSION
PREVENTION VIA DIFFERENT COATINGS
A65-32_02
ANTIOXIDATIONw ANTICDRROSIONt AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-66-1087/1 N65-22640
CORROSION AND OXIDATION INHIBITING SYSTEM
STABILITY IN BRAKE FLUIDS AFTER EXTENDED STORAGE
CCL-176 N65-22486
DIFFUSED ALUMINUM COATING FOR HIGH TE_°ERATURE
APPLICATION A66-12371
OXIDATION CHARACTERISTICS OF TITANIUM ALLOYS
fi-679 AND TI-B AL-I MO-I V DETERMINED WITH
WEIGHT-GAIN TECHNIQUES A66-33626
CHEMICAL KINETIC MECHANISMS IN OXIDATION RESISTANT
ADDITIVES TO LUBRICATING OILS N66-11110
REACTION MECHANISMS OF OXIDATION RESISTANT
ADDITIVES IN OXIDATION PROCESS IN LUBRICATING
OILS - HYDROGEN PEROXIDE FORMATION
N66-11111
DETERMINING ANTIOXIDATION EFFECTIVENESS OF MOTOR
OIL ADDITIVES N66-11114
SILICONE OIL STABILITY AND OXIDATION RESISTANCE
ENHANCED BY CYCLOPENTADIENYL TRICARBONYL
MANGANESE
FTD-TT-65-520/I_6 N66-13756
OXIDATION RESISTANCE AND DEPOSIT FORMATION OF HIGH
IEMPERATURE LUBRICATING OIL
AFAPL-TR-_-R5 N66-I9474
HIGH TEMPERATURE OXIDATION RESISTANCE OF ALUMINUM
COMPLEX SOAP GREASE
RIA-65-3264 N66-20013
OXIDE
CORROSION RESISTANCE AND PLASTICITY OF STAINLESS
STEELS WITH ADDITIONS OF RARE EARTH METALS AND
OXIDES N65-18737
OXIDE AND CARBIDE CORROSION PRODUCTS IN MATRIX AND
SURFACE OF STEEL PLATE BY ELECTRON DIFFRACTION
M65-933 N66-18080
OXIDE FILM
PATTERN-CONFORMING CRACKING OF OXIDE FILM ON
ALUMINUM DURING H!GH TEMPERATURE OXIDATION MAY
BE CAUSE OF DECREASE IN CORROSION RESISTANCE
A65-3_857
MECHANISMS OF CORROSION PROCESSES ON ALUMINUM -
CORROSION WEIGHT LOSSESt OXIDE FILM THICKNESS
DETERMINATION AND ELECTROCHEMICAL MEASUREMENTS
ARL/MET-54 N65-22059
SURFACE HYDRIDE CORROSION FILM EFFECT ON
ELECTROLYTIC CORROSION AND OXIDATION OF TITANIUM
A66-20861
CORROSION AND OXIDATION FILM FORMATION ON
ZIRCONIUM AND ZIRCALOY 2 IN AIR AND WATER
EURAEC-1457 N66-30236
OXYGEN
HYDROGEN-OXYGEN ELECTROLYTIC REGENERATIVE FUEL
CELL DEVELOPMENT ANO TESTS - MATERIAL CORROSION
STUDIESv CYCLE CONTROLLER ASSEMBLYt AND PARTS
FABRICATION
NASA-CR-ST665 NAS-2080T
OXYGEN EFFECTS ON CORROSION OF NIOBIUM BY LIQUID
POTASSIUM
ORNL-3T51 N65-28161
VACUUM FRICTION MACHINE INVESTIGATIONS FOR
FRICTION REDUCTION BY LUBRICATING OILS WITH
OXYGEN AND OTHER GAS ADDITIVES N66-III05
PREVENTION OF WATER VAPOR CORROSION OF URANIUM
BY OXYGEN AND PROTECTIVE COATINGS
AWRE-O-42/65 N66-13178
USE OF INTERNAL FRICTION METHODS TO DETERMINE THE
PHYSICAL SITUATION OF OXYGEN IN NIOBIUM-
ZIRCONIUM ALLOYS AND ITS EFFECTS ON CORROSION
CNLM-6344 N66-13857
COMBUSTION AND DETONATION PHYSICS FOR MIXTURES
OF LUBRICATING OILS AND OXYGEN
FTD-TT-65-1106/I&286 N66-18553
ENDURANCE AND CORROSION RESISTANCE TESTS OF
CATALYST FOR RECOMBINATION OF RADIOLYTIC OXYGEN
OXYGEN COMPOUND
AND HYDROGEN
CEND-525 N66-20315
OXYGEN COMPOUND
CORROSION RESISTANCE OF CONSOLIDATED ZIRCALOY 2
POWDER CONTAINING OXYGEN AND NITROGEN
KAPL-3060 N65-36540
OXYGEN PRODUCTION
AMMONIA USED TO SUPPRESS OXYGEN PRODUCTION AND
CORROSION IN BOILING MATER REACTOR
AECL-256Z N66-28337
P
PACKAGING
TRANSPARENT PLASTIC PACKAGING FILMS FOR
PREVENTION OF CORROSION FROM MATER VAPOR
LEAKAGE
RIA-65-1588 N66-|4309
PAINT
CATHODIC POLARIZATION OF SPENT ZINC PAINT COATINGS
FOR INCREASED PROTECTION AGAINST SEA MATER
CORROSION
T-626-R N66-19189
CORROSION RESISTANT ZINC PAINT EFFECTS ON
MECHANICAL PROPERTIES OF STEEL WELD JOINTS
AT-1959/69 N66-20026
CORROSION RESISTANT SYNTHETIC PAINTS FOR SHIP
HULLS
ONI-TRANS-2IO8 N66-25851
PROTECTIVE CONVERSION COATING DEVELOPED TO
INCREASE CORROSION RESISTANCE IN WHITE PRIMER_
AND TO WITHSTAND TESTING IN SALT SPRAY
ATMOSPHERE
NASA-OR-76638 N66-32137
PALLADIUM
MECHANISM BY WHICH PALLADIUM ADDITIONS INCREASE
TITANIUM CORROSION-RESISTANCE STUDIEOt USING
RADIOCHEMISTRY A65-36980
PAPER
TEST METHOD FOR STORAGE DEGRADATION OF VOLATILE
CORROSION PREVENTING PAPER
RIA-65-3105 N66-21317
PARALLEL PLATE
N HD PARALLEL PLATE SLIDER BEARING UNDER
NONUNIFORM MAGNETIC FIELD
ASME PAPER 66-WA/LUB-2 A65-33851
PASSIVITY
ANODIC PASSIVATION OF STAINLESS STEEL BY
ELECTROCHEMICAL OXIDATION OF METAL SURFACE -
CORROSION RESISTANCE
RIA-6S-IIqO N65-36739
TEMPERATURE EFFECT ON CHROMIUM-NICKEL STAINLESS
STEEL CORROSION IN PASSIVITY RANGES
FTD-TT-65-IZZ31162G3G6 N66-27891
PERFORMANCE CHARACTERISTICS
DRY FILM LUBRICANT DEVELOPMENT AND PERFORMANCE
COMPARISON WITH LIQUID LUBRICANTS
N66-1771T
HEAR CHARACTERISTICS AND PHYSICAL PROPERTIES OF
LUBRICATING GREASES
RIA-TR-65-ZBI2 N66-19769
PERFORMANCE CHARACTERISTICS OF POTASSIUM CORROSION
TEST LOOP
NASA-CR-56912 N66-26697
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBONACHINE BEARING UNDER
STEADY STATE AND OYNAMIC LOAD CONDITIONS
N66-31686
PERMEABILITY
S NAP-8 CORROSION PROGRAM - HYDROGEN SOLUBILITY 1N
SODIUM-PQTASSIUM_ PERMEABILITY OF HYDROGEN AND
OEUTERUM THROUGH STAINLESS STEELw AND PHASE
EQUILIBRIA
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NASA-CR-63196
PETROLEUM
N65-25609
THERMAL STABILITY ANO CORROSION OF SULFUR ORGANIC
COMPOUNDS IN PETROLEUM FUEL N65-19191
POLYSILOXANES AS ANTIFRICTION AND ANTIWEAR
ADMIXTURES TO PETROLEUM GREASES
FTD-TT-65-316/1G266 Nbb-123T5
EFFECTS OF HIGH-POLYMER ADDITIVES AND CHEMICAL
COMPOSITION OF OILS ON PETROLEUM VISCOSITY
N66-30273
PH FACTOR
COMPARISON OF POTENTIOMETRIC AND INDICATOR
TIIRATIGNS FOR ACID-ALKALINE PROPERTIES CF OILS
WITH ADDITIONS A6S-I4877
PHASE COHERENCE
PHASE RELATIONS OF GADOLINIUM ALLOYS SIUOIED FOR
MECHANICAL AND CORROSION PROPERTIES
BH-RI-6636 N65-26040
PHENOL
SYNTHESIS OF THREE ANTIOXIDANT ADDITIVES OF
SHIELDED PHENOLS N66-11088
BISPHENOL SYNTHESIS FOR ANTIOXIOANT ADDITIVE TO
OILS AND GASOLINES N66-30274
PHENOl. RESIN
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
MAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPOUNDS
DESIRABLE FOR BEARINGS A65-25642
PHENOL RESIN BONDEDt WOVEN GLASS AND TEFLON FIBER
LUBRICANT FOR J-2 ROCKET ENGINE GIMBAL sYsTE_
NASA-TM-X-S3379 N66-16ISB
PHENOL RESIN AND POLYVINYL BUTYRAL PROTECTIVE
PRIMER WITH HIGH CORROSION RESISTANCE FOR STEELS
AND LIGHT ALLOYS
ONI-TRANS-2060 N66-23394
PHOSPHATE
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TR|6-1122 N65-I64I!
OPTIMUM CONDITIONS FOR SYNTHESIZING CHROMIUM
PHOSPHATE FOR USE AS ANTICORROSION PIGMENT
IN SEALERS
FTD-TT-65-55/I&2 N65-30048
OIALKYLDITHIOPHOSPHATES WITH SECONDARY
HYDROCARBON RADICALS AS ANTIOXIDANT ADDITIVES
FOR LUBRICATING OILS N66-IIOBT
RINSE SOLUTION CONTAINING ORGANIC ACIDS FOR
IMPROVED SALT SPRAY RESISTANCE OF PHOSPHATE
COATINGS FOR METAL SURFACES
RIA-66-67 N66-21419
CORROSION PROTECTION BY COLD PHOSPHATIZATION
METHOD OF COATING IRON AND STEEL
FSTC-HT-Z3-26-66 N66-27803
PHOSPHORUS COMPOUND
AN[IOXIDATIONt ANTICORROSIONw AND DETERGENT
ADDITIVES FOR LUBRICATING OILS OBTAINED BY
TREATING PRODUCTS OF OXIDATION OF PARAFFIN WITH
PHOSPHORUS PENTASULFIDE
FTD-TT-66-10871I N65-22640
FIRE RESISTANT LUBRICANT FOR TURBINES USING
PHOSPHOROUS COMPOUNDS AS BASE
FTD-TT-66-1291/I N65-28723
MULTIFUNCTIONAL AND ANTIOXIDANT ADDITIVES
SYNTHESIZED FROM DIESTERDITHIOPHOSPHURIC ACID -
CHARACTERISTICS OF ALKYLPHENOLS AND DISULFIDES
OBTAINED AS INTERNEOIATE PRODUCTS
N66-IIO81
PHOSPHORUS 32
CHEMICAL ADSORPTION AND P-32 IMPURITIES
ASSOCIATED WITH TRICRESYL PHOSPHATE AS ANTIWEAR
ADDITIVE FOR STUDY OF BEARING SURFACE
SUBJECT INDEX
t
ASLE PAPER 66-LC-2 A65-18052
PHOTODECONPOSITION
HYDROGEN PEROXIDE VAPOR DECOMPOSITION ON NETAL
SURFACES AND ROLE IN ATMOSPHERIC CORROSION
INVESTIGATED BY PHOTOGRAPHIC AND OPTICAL
POLARIZATION METHUDS A65-2036T
PHOTOGRANMETRY
LOW TEMPERATURE CHARACTERISTICS OF LUBRICATING
DILSt PHOTOGRAMMETRIC CHECKING OF WIND TUNNEL
MODELSv MECHANICSt AERODYNAMICSt HYDRODYNAMICSt
AND THERMODYNAMICS
DME/NAE-1966/3/ NBS-205TO
PHYSICAL PROPERTY
HIGH ALLOY STEEL CASTINGSt DISCUSSING PHYSICAL AND
MECHANICAL PROPERTIES OF CORROSION- AND HEAT-
RESISTANT 8 PERCENT NICKEL AND/OR CHROMIUM
A65-36961
MECHANICAL AND PHYSICAL PROPERTIES OF OILS
THICKENED BY VISCOUS POLYMER ADDITIVES
FT_-TT-_-I27&II_2 N65-2BIgI
SUPER CHROMIUM STEEL SURVEYv INCLUDING
APPLICATIONS IN GAS TURBINES AND AEROSPACE
INDUSTRIESv PHYSICAL AND MECHANICAL PROPERTIESv
THERMAL STABILITVt CORROSION RESISTANEEt ETC
A66-19953
GREASE LUBRICANTS FOR AEROSPACE APPLICATIDN_
DETERMINING PHYSICAL PROPERTIES AND TESTING THEM
AT 400 DEGREES F AND UNDER HIGH VACUUM
ASLE PAPER 66AM 3C2 A66-30609
DETERMINATION OF WORKING PROPERTIES OF INHIBITED
INSULATING TRANSFORMER OILS N66-IIII8
WEAR CHARACTERISTICS AND PHYSICAL PROPERTIES OF
LUBRICATING GREASES
RIA-TR-65-2812 N66-19T_?
PIGMENT
OPTIMUM CONDITIONS FOR SYNTHESIZING CHROMIUM
PHOSPHATE FOR USE AS ANTICORROSION PIGMENT
IN SEALERS
FTD-TT-65-5511&2 N65-300_8
PIPE
CORROSION OF CAST IRON PIPES AS ELECTROBIOCHEMICAL
PROCESS IN ANAEROBIC SOIL
FD3-395T/T-166-/ N65-32693
PISTON ENGINE
TESTING MOTOR OILS FROM SULFUROUS CRUDES WITH
DIFFERENT ADDITIVES N66-11121
PISTON SHAPE CHANGED_ BREATHING AND LUBRICATION
IMPROVED TO INCREASE LIFESPAN DF INTERNAL
COMBUSTION AIRCRAFT ENGINES
FTD-TT-65-T23/I&2&6 N66-I2606
PLASMA ARC
WEAR RESISTANCE TESTING ON PINS COATED WITH
REFRACTORY METALS BY PLASMA-ARC PROCESS -
CERMETS
SA-TRI8-1096 N66-11528
PLASTIC
OPERATING CONDITION AND GAP SIZE EFFECTS ON
FRICTION COEFFICIENT FOR POLYMER PLASTIC
BEARINGS - MATERIAL TESTING
FTD-TT-6S-T37/I_Z&6 N66-12106
PLASTIC COATING
WEAR DURABILITY AND ABRASION RESISTANCE OF
POLYTETRAFLUOROETHYLENE COATINGS ON ELASTOMERIC
VULCANIZATES
NRL-6298 N65-36319
ALUMINUM POWDERy TALCUMt GRAPHITEw AND MOLYBDENUM
DISULFIDE ADDITIONS TO POLYCAPROLACTUM COATINGS
FOR IMPROVED ADHESION AND FRICTION PROPERTIES OF
METAL JOINTS
FTD-TT-65-986/[82_6 N66-IBSI4
MECHANICAL AND FRICTION PROPERTIES OF PLASTIC
COATINGSt AND WATERPROOFED GLASS FIBER STRENGTH
PLATING
OEPENDENCE ON BINDERS
FTD-TT-65-319/1E2&6 N66-28856
PLASTIC DEFORMATION
PRESSURE EXPRESSIONS DERIVED FOR FLOW OF
NONLINEARLY VISCOPLASTIC LUBRICANT BETWEEN PLATES
A6§-16350
BASIC MECHANISMS OF ULTRASONIC MACHINING PROCESS
ARE NICROCHIP REMOVAL AND MATERIAL DISPLACEMENT BY
PLASIIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
ASME PAPER 66-PROD-6 A65-I6986
FRICTION AND HEAR OF SLIDING MATERIALS PREDICTED
BY ADHESION-PLASTIC DEFORMATION THEORY
A65-18331
GEOMETRICAL AND MECHANICAL FACTORS AFFECTING RATE
UF WEAR BY ELASTIC AND PLASTIC DEFORMATION AND
MICROCUTTING
ASME PAPER 64-WA/LUB-5 A65-33852
MECHANISM OF PLASTIC DEFORMATION IN CRYSTALLINE
BODIESe DISCUSSING STAIIC AND DYNAMIC FRICTIONAL
EURLt_ IN RELATION In DISLOCATION STRUCTURE OF
BODIES 1N CONTACI A66-ZS88T
PLASTIC FILM
TRANSPARENT PLASTIC PACKAGING FILMS FOR
PREVENTION OF CORROSION FROM WATER VAPOR
LEAKAGE
RIA-65-ISB8 N66-I6309
PLASTIC FLOW
BRITTLE AND PLASTIC BEHAVIOR OF HOT-PRESSED
POLYCRYSTALLINE BE 0 NOTING STRESS CORROSIONt
FRACTOGRAPHY AND X-RAY ROCKING CURVES
A66-1¢933
PLASTIC MATERIAL
DEGRADATION OF FLUOROCARBON TELDMERSt PTFE_
PCFEw POLYIRIDEt EPOXY COMPOSITIONS IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS Ai
lP AND HIGH TEMPERATURES A65-I8T93
CORROSION COSTS_ PREVENTION9 TESTING METHODSw
RESISTANT PLASTICS_ AND PROTECTION OF REINFORCED
CONCRETE AND STEEL
FTD-rT-66-T30/IE2E366 N65-16293
EFFECT OF TEMPERATURE ON FRICTION AND WEAR OF
FILLED FLUORINATED PLASTIC MATERIALS
FTD-TT-66-1176/IE2 N65-2912I
WEAR RESISTANCE OF SLEEVE BEARINGS MADE FROM
POLYNERPOLYFORMALDEHYDE /PFA/
FTD-TT-65-329#IG2&6 N65-33005
HEAT AND WEAR RESISTANT PLASTIC MATERIALS WITH
HIGH FRICTION COEFFICIENTS
FTD-NT-66-683 N66-16816
CORROSION RESISTANT POLYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35652 N66-25286
PLASTIC TAPE
EVALUATION OF FUNGUS-PROOFt TACK-FREEI
NONCORROSIVEt AND HEATHER-RESISTANT
PRESSURE-SENSITIVE PLASTIC OR PAPER TAPES
RIA-66-TT6 N66-2TBII
PLASTICITY
CORROSION RESISTANCE AND PLASTICITY OF STAINLESS
STEELS WITH ADDITIONS OF RARE EARTH METALS AND
OXIDES N65-18T3T
PLATING
CORROSION RESISTANT AND EMBRITTLEMENT
CHARACTERISTICS OF TITANIUM-CADMIUM PLATING
AAO0 N65-22093
CORROSION PROTECTION OF REACTOR PARTS BY ION
PLATED COATING OF ALUMINUM
SC-DR-65-530 N66-15556
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SUBJECT INDEXPLUTONIUM
PLUTONIUM
COMPOSITION EFFECT ON PLUTONIUM METAL CORROSION
STUDIED BY SPECTROGRAPHIC ANALYSISt
METALLOGRAPHYt AND ELECTRON MICROSCOPIC
EXAMINATIONS
RFP-511 N66-27404
CORROSION OF UNALLOYED AND ALLOYED PLUTONIUM IN
MONOBROMOBENZENE AND FREON IT3 FLUOROCARBON
RFP-T66 N66-31065
PLUTONIUM ALLOY
THEORY, TESTING, AND ANALYSIS OF LIQUID METAL
CORROSION - MERCURY AND PLUTONIUM LIQUID ALLOYS
NASA-TM-X-56722 N65-29446
CORROSION OF SOME URANIUM-PLUTONIUM-IRON ALLOYS
AWRE-O-18/65 N66-141TO
PLUTONIUM RECYCLE TEST REACTOR IPRTR/
ZIRCALOY CORROSION IN SIMULATED PLUTONIUM
RECYCLE TEST REACTOR FUEL ELEMENT SURFACE
CREVICES
BNWL-B3 N65-31877
POLARIZATION CHART
POLARIZATION DURING ELECTROCHEMICAL PHASE ANALYSIS
OF POWDERED MATERIALS CONTAINING TUNGSTEN AND
TITANIUM CARBIDE AbS-IT805
POLAROGRAPHY
POLARIZATION CURVES OF STRESS CORROSION CRACKING
IN MARTENSITIC HIGH STRENGTH STEELS
REPT.-132-Q7 N65-34370
POLYAMIDE
INFLUENCE OF THERMAL AFTERTREATMENT ON PROPERTIES
OF POLYAMIDE COATING IN CORROSION PREVENTION
N65-28277
PLASTIC RESEARCH - SILICONE FLUIDS TO DECREASE
AOHESION OF PLASTIC TO SOLID SURFACES, AND LOW
TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES OF
POLYAHIDES
FTD-TT-65-gog/18264 N66-2275g
LOW TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES
OF CERTAIN POLYAMIDES N66-227bl
FRICTION REDUCTION AND MECHANICAL STRENGTH
DEPENDENCE ON METHOD OF APPLYING POLYAMIDE AND
POLYETHYLENE COATINGS TO MACHINE PARTS
N66-28856
POLYESTER
QUANTITATIVE CHEMICAL ANALYSIS, USING GAS
CHROMATOGRAPHYt FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-6338 N66-22779
POLYETHYLENE
FRICTION AND LUBRICATION OF POLYMERS
AB6-26306
FRICTION REDUCTION EFFECTS ON TURBULENT FLOWS IN
DISTILLED WATER BY DILUTE ADDITIVE OF HIGH
MOLECULAR WEIGHT POLYETHYLENE OXIDE
TR-1 N66-IOTTI
FRICTION REDUCTION AND MECHANICAL STRENGTH
DEPENDENCE ON METHOD OF APPLYING POLYAMIDE AND
POLYETHYLENE COATINGS TO MACHINE PARTS
N6&-28856
POLYMER
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
MAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPOUNDS
DESIRABLE FOR BEARINGS A65-25642
POLYMERS IN ANTICORRDSIVE TECHNOLOGY
FTD-MT-63-56 N65-I8284
REDUCTION OF POLYMERIC FRICTION BY MINOR
CONCENTRATIONS OF PARTIALLY FLUORINATED
COMPOUNDS
NRL-B22T N65-26290
DEGRADATION OF POLYMER COMPOSITIONS IN VACUUM IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS
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NASA-TM-X-54569 N65-35203
ORGANIC SILOXANE POLYMER LIQUIDS AS COMPONENTS OF
HIGH TEMPERATURE LUBRICATING OILS
FTD-TT-65-322/16286 N65-35961
FRICTIONAL AND VISCOELASTIC PROPERTIES OF PLASTICS
AND RUBBER SHOW RELATIONSHIP TO SLIDING SPEED AND
IEMPERATURE
ASME PAPER 65-LUB-I5 A66-14247
OPERATING CONDITION AND GAP SIZE EFFECTS ON
FRICTION COEFFICIENT FOR POLYMER PLASTIC
BEARINGS - MATERIAL TESTING
FTD-TT-65-7371182_6 N66-12106
FRICTION AND WEAR CHARACTERISTICS OF POLYMIDE AND
FILLED POLYMIDE COMPOSITIONS IN VACUUM
NASA-TN-D-3261 N66-16588
CORROSION RESISTANT PULYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35452 N66-25286
POLYMER ADDITIVE EFFECTS ON OIL VISCOSITY AND
ANTIOXIDANT ADDITIVE SYNTHESIS
FTD-MT-66-512 N66-30272
EFFECTS OF HIGH-POLYMER ADDITIVES AND CHEMICAL
COMPOSITION OF OILS ON PETROLEUM VISCOSITY
Nbb-30273
EFFECT OF FINELY DIVIDED MATERIALS ON POLYDIMETHYL
SILICONE OIL - FILLER REINFORCEMENT IN SILICONE
LIQUID POLYMERS
RAE-TR-6606I N66-31g18
POLYHER CHEMISTRY
MECHANICAL AND PHYSICAL PROPERTIES OF OILS
THICKENED BY VISCOUS POLYMER ADDITIVES
FTD-fT-66-I276/I&2 N65-28191
POLYMER PHYSICS
DEGRADATION OF FLUOROCARBON TELOMERS, PTFE,
PCFEt POLYIMIDE, EPOXY COMPOSITIONS IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS AT
LP AND HIGH TEMPERATURES A65-18793
POLYPHENYL ETHER
FRICTION AND WEAR OF FIVE BEARING-RETAINER
MATERIALS, AND THERMAL STABILITY AND LIQUID
COMPATIBILITY OF POLYPHENYL ETHER LUBRICANTS
FOR SNAP SPACE POWER GENERATOR
NASA-TN-D-2663 N65-1732B
RULLING CONTACT LUBRICATION CHARACTERISTICS OF
POLYPHENYL ETHERS AND MINERAL OILS AT REDUCED
PRESSURES
NASA-TN-D-3130 N66-12142
POLYPHENYL ETHERw POLYSILOXANEt SEBACATE_ AND HIGH
VISCOSITY MINERAL OIL AS IMPREGNATED LUBRICANTS
IN BALL-BEARING RETAINERS AT .O000IO TORR
NASA-TN-D-3259 N66-I605B
POLYTETRAFLUOROETHYLENE
MOLYBDENUM SULFIDE AND TEFLON AS SOLID FILM
LUBRICATING MATERIALS FOR SPACECRAFT APPLICATIONS
CONSIDERING LOW FRICTION COEFFICIENTt WEAR RATE,
ETC ABS-2331B
KINETICS OF POLYTETRAFLUORDETHYLENE /PTFE/
SLIDING ON PTFEp OBSERVED BY CONSTANT FORCE OF
FRICTION AND MEASURING SLIDE VELOCITY
ML-TDR-64-303 N65-27803
WEAR DURABILITY AND ABRASION RESISTANCE OF
POLYTETRAFLUOROETHYLENE COATINGS ON ELASTOMERIC
VULCANIZATES
NRL-6298 N65-36319
EFFECT OF CRYSTALLINE STATE AND STRUCTURAL
ORIENTATION OF POLYMER ON ENDURANCE OF COUPLINGS
WITH POLYTETRAFLUOROETHYLENE COMPONENTSt ANALYZING
DRY FRICTION AND WEAR ON INTERFACES
A66-25912
SLIDING CHARACTERISTICS OF POLYIETRAFLUOROETHYLENE
SUBJECT INDEX PRESSURE DISTRIBUTION
I PTFEI DRY LUBRICANT, EXAMINING EFFECTS OF TIMEr
tEMPERATURE AND ENVIRONMENT A66-30570
STARTING FRICTION AND KINETIC FRICTION OF PTFE
FABRIC-LINED SPHERICAL BEARINGS AND DEFLECTION AND
PERMANENT SET UNDER STATIC LOADING
A66-31932
FRICTION REDUCING AND CHEMICALLY STABLE PLASTICS
BASED ON POLYTETRAFLUOROETHYLENE
FTD-TT-65-857/162&4 N66-I9245
POLYURETHANE
AIRCRAFT FUEL TANK COATING CORROSION RESISIANCEt
DISCUSSING POLYURETHANE AND EPOXY MATERIAL
CHARACTERISTICS AND APPLICATION
A66-IT69I
POLYURETHANE FOAM
SLIDING FRICTION AND COMPRESSION TESTING OF RIGID
POLYURETHANE FOAMS A66-25303
POROUS MATERIAL
PARTIAL POROUS METAL BEARINGS PERFORMANCE DURING
_TFADY STATE OPERATION WITH FULL FILM OF
LUBRICANT, DETERMINING PK_uKE _I3TRIBUTION
ASME PAPER 65-WA/LUB-3 A66-I5526
POTASSIUM
DESIGN AND TESTING OF POTASSIUM CORROSION TEST
LOOP FACILITY
NASA-CR-54269 N65-16745
STAINLESS STEEL CORROSION REACTIONS AND MECHANISMS
IN SODIUM-POTASSIUM SERVICE
ID0-14651 N65-I9660
MATERIALS FOR POTASSIUM LUBRICATED JOURNAL
BEARINGS
NASA-DR-54264 N65-I9849
PROTYPE CORROSION TEST LOOP FOR EVALUATION OF
REFRACTORY ALLOYS IN BOILING AND CONDENSING
POTASSIUM ENVIRONMENTS - SIMULATION OF PROJECTED
SPACE ELECTRIC POWER SYSTEMS
NASA-54366 N65-21626
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUMv AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-54390 N65-2727I
TEST PROGRAM TO EVALUATE MATERIALS SUITABLE FOR
POTASSIUM LUBRICATED JOURNAL BEARING AND SHAFT
APPLICATIONS IN SPACE SYSTEM TURBOGENERATORS
OPERATING AT HIGH TEMPERATURES
NASA-DR-54365 N65-Z835_
ELECTROCHEMICAL CORROSION OF CAST IRON IN SODIUM
AND POTASSIUM SOLUTIONS
PROM.-3549 N65-31073
LIQUID POTASSIUM METAL LUBRICATED BEARINGS FOR
SUPPORT OF ROTOR WITH SPACE POWER SYSTEM WEIGHT
DISTRIBUTION
R-SOBA-7 N65-33491
POTASSIUM CORROSION TEST LOOP FOR EVALUATING
REFRACTORY ALLOYS IN BOILING AND CONDENSING "
POTASSIUM ENVIRONMENTS SIMULATING SPACE ELECTRIC
POWER SYSTEMS
NASA-CR-54735 N66-12126
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGEDv INERT GAS WELDING CHAMBER
NASA-CR-5416B N66-13015
STRESS CORROSION REFLUX CAPSULE TESTS OF NIOBIUM
ALLOY IN POTASSIUM
NASA-DR-56844 N66-14754
PERFORMANCE CHARACTERISTICS OF POTASSIUM CORROSION
TEST LOOP
NASA-CR-54912 N66-2669T
CORROSION RESISTANCE OF NIOBIUM AND TANTALUM
TUBING ALLOYS TO REFLUXING POTASSIUM
NASA-TN-D-3429 N66-25006
CORROSION STUDIES OF REFRACTORY METAL ALLOYS IN
BOILING POTASSIUM AND LIQUID NA K
CNLM-6246 N66-28939
POTASSIUM CHLORIDE
ZIRCONIUM CORROSION IN MOLTEN EQUIMOLAR MIXTURE OF
POTASSIUM AND SODIUM CHLORIDES N66-17783
STATIC AND ISOTHERMAL CORROSION TESTS OF
HASTELLOY N, INCONEL 600t AND HYMU-80 IN
URANIUM CHLORIDE-POTASSIUM CHLORIDE EUTECTIC
LA-3476-MS N66-30771
POTENTIONETRY
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
METALLIC INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTROCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-OR-68891 N66-13991
POTENTIOSTATIC POLARIZATION STUDIES OF IRON AND
STAINLESS STEEL ALLOYS IN ELECTROLYTE SYSTEMS
FOR CORROSION RESISTANCE PREDICTION
R-423 N66-1TI19
POWDER METALLURGY
FILMS ON SLIDING SURFACES INVESTIGATING EFFECTS ON
SEIZUREt PRESSURE WELDINGt SINTERINGI FRICTION AND
BOUNDARY LAYER LUBRICATION A65-15683
POWOEREO ALUMINUM
ALUMINUM ALLOY POWDER EXTRUSIONS EVALUATED FOR
CORROSION RESISTANCE TO HIGH TEMPERATURE WATER
FLOWt CONSIDERING RODS AND TUBINGS
A65-22133
POWOERED METAL
LOAD EFFECTS ON KINETIC FRICTION COEFFICIENT OF
MOLYBDENUM DISULFIDE POWDERS
ASLE PAPER 66-LC-21 A65-ZZT94
INTERACTION OF CO WITH PuwDERED AND SOLID
NIOBIUM_ EMPHASIZING OXYCARBIDE FORMATIONt
CHEMICAL STRENGTHt ACTIVATION ENERGIES AND
DIFFUSION COEFFICIENTS A65-ZB362
PONDER NETAL BEARINGS MANUFACTURE NOTING SHAPES_
SIZESI TOLERANCESt NATERIALS_ DESIGN_
INSTALLATION1ETC A66-26100
POWER TRANSMISSION
WAVEGUIDE INSERTION LOSS DUE TO CORROSION BY
ACIDIFIED HYDROGEN SULFIDE AND SALT SPRAY TESTED
FOR VARIOUS COATINGS A65-2IB93
PRECIPITATION HARDENING
SINTERING METHOD TO PROVIDE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAE PAPER 650796 A65-36836
HEAT TREATMENT CYCLE EFFECT ON MECHANICAL
PROPERTIES OF CORROSION RESISTANT PRECIPITATION
HARDENED STEEL AN 355 IN TERMS OF METALLOGRAPHIC
STRUCTURE A66-1130_
PRESSURE
HYORODYNAMIC BEARING LUBRICATION OF ROTATING
CYLINDER WITH REFERENCE TO SUB-CAVITY PRESSURE
AND CAVITATION REGIONS
UDC-621°89.032 N65-35473
PRESSURE DISTRIBUTION
PRESSURE EXPRESSIONS DERIVED FOR FLOW OF
NONLINEARLY VISCOPLASTIC LUBRICANT BETWEEN PLATES
A65-16350
INVERSE PROBLEMS IN HYDRODYNAMIC LUBRICATION IN
WHICH FILM PRESSURE DISTRIBUTION IS ASSUMED AND
PROFILE TO BE DETERMINED IS ANALYZED IN
CONJUNCTION WITH DESIGN DIRECTIVES
A65-23502
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION SIUDIEDt USING MIXING-LENGTH
HYPOTHESIS
|-67
• +
PRESSURE DROP SUBJECT INOEX
ASLE PREPRINT 65AM 3A1 A65-24252
APPLICABILITY OF ELASTICITY THEORY EQUATIONS FOR
CYLINDERS IN DRY CONTACT TO PRESSURE DISTRIBUTION
AT ROLLER AND BALL BEARING CONTACT POINTS IN
PRESENCE OF LUBRICATING FILM A65-26533
HYDRODYNAMIC LUBRICATION OF TWO LIGHTLY LOADED
ROTATING CIRCULAR CYLINDERS, WITH REFERENCE TO
SUECAVITY PRESSURE AND NUMBER OF STREAMERS IN
CAVITATION REGIONS A65-27986
PRESSURE DISTRIBUTION OF COUNTERFORMEL CYLINDERS
MEASURED TO DETERMINE HYDRODYNAMIC LOAD
ASLE PAPER 66-LC-12 A65-31TIT
PARTIAL POROUS METAL BEARINGS PERFORMANCE DURING
STEADY STATE OPERATION WITH FULL FILM OF
LUBRICANTt DETERMINING PRESSURE DISTRIBUTION
ASNE PAPER 65-WA/LUB-3 A66-15526
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLOS NUMBER AND PRESSURE
DISTRIBUTION STUOIEOt USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3A1 A66-18289
PRESSURE DISTRIBUTION OF VISCOUS ELECTRICALLY
CONDUCTING FLUID IN LUBRICATING LAYER OF
CYLINDRICAL BEARING A66-2_625
TEST RIG FOR GAS-LUBRICATED JOURNAL BEARINGS
MEASURING FRICTIONAL TORQUEr GAS FILM PRESSURE
DISTRIBUTION_ STATIC AND DYNAMIC ECCENTRICITY
CHANGES_ ETC A66-26929
PRESSURE DROP
VACUUM EFFECTS ON LUBRICANTS ANO BEARING MATERIALS
DUE TO REDUCED AMBIENT PRESSURE AND LOW
CONCENTRATION OF OXIDIZING GASES
A66-26383
CIRCULAR CHANNEL PRESSURE DROP+ FLOW QUALITYt AND
CORROSION FILM THICKNESS MEASUREMENTS
EURAEC-I2B8 N66-18866
PRESSURE EFFECT
PRESSURE AND ELASTIC OISTORTION EFFECT ON THIN
FILM LUBRICATION OIL THICKNESS A65-23506
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT bS-LC-II A66-12254
CHEMICAL REACTION BETWEEN IRON AND EXTREME
PRESSURE AGENTS LIKE CHLORINE AND SULFUR FOR
CORROSION MECHANISM ANALYSIS
ASLE PREPRINT 65-LC-11 A66-24993
NONLINEAR SOLUTION FOR FLOW INTERACTION BETWEEN
SELF-ACTING FOIL BEARING LUBRICANT AND EXTERNAL
PRESSURE
RR-65-12 N66-31111
PRESSURE MEASUREMENT
PRESSURE! TEMPERATURE AND FILM THICKNESS BETWEEN
TWO CIRCULAR DISKS CORRELATED WITH THEORETICAL
SOLUTIONS OF THERMAL ELASTQHYORODYNAMIC
LUBRICATION OF INFINITELY LONG ROLLERS
A65-32767
PRESSURIZED WATER REACTOR
CLOSED LOOP SYSTEM FOR DYNAMIC CORROSION TESTS AT
HIGH TEMPERATURE IN PRESSURIZED WATER REACTOR
EUR-IT44.F N65-32146
PRIMER
PHENOL RESIN AND POLYVINYL BUTYRAL PROTECTIVE
PRIMER WITH HIGH CORROSION RESISTANCE FOR STEELS
AND LIGHT ALLOYS
ONI-TRANS-Z06O N66-Z3396
PROTECTIVE CONVERSION COATING DEVELOPED TO
INCREASE CORROSION RESISTANCE IN WHITE PRIMERj
AND TO WITHSTAND TESTING IN SALT SPRAY
ATMOSPHERE
NASA-CR-T6638 Nb6-3213T
PROCESSING
HYDROFLUORINATOR CORROSION RATE OEIERMINATION
DURING FUEL PROCESSING RUNS WITH ZIRCONIUM-
URANIUM ALLOY
ORNL-3623 NbS-1862B
PROOUCT DEVELOPMENT
BEARING SELECTION FOR MAXIMUM TOTAL PRODUCT
PERFORMANCE
ASME PAPER 65-M0-51 AbS-28639
PRODUCTION ENGINEERING
CORROSION RESISTANCEt FATIGUE STRENGTH, AND
ENGINEERING PROCESSES IN MANUFACTURING OF CLAD
STAINLESS STEELS
JPRS-3ZO8T N65-33887
PRODUCTION SPECIFICATIONS FOR HOT ROLLED THICK
INO-LAYERED CORROSION RESISTANT STEEL SHEETS
N66-2_265
PROPELLANT OXIDIZER
FUEL-WATER AND OXIDIZER-WATER CORROSION IN
ALUMINUM CAPILLARIES OF FUEL ANO OXIDIZER TANKS
OSR-S-IIO6T N65-35ZBT
PROPELLANT TANK
FUEL-WATER AND OXIDIZER-WATER CORROSION 1N
ALUMINUM CAPILLARIES OF FUEL AND OXIDIZER TANKS
DSR-S-I|067 N65-352BT
METAL CORROSION PREVENTION METHODS FOR CENTAUR
LAUNCH VEHICLE LIQUID PROPELLANT TANKS
NASA-CR-T2000 N66-zgz92
PROPULSION SYSTEM
EFFECT OF AIRCRAFT GAS TURBINE ENGINE LUBRICANTS
AND SOLVENTS ON REMOVAL OF CARBONACEOUS DEPOSITS
AFAPL-TR-6§-118 N66-31108
PROTECTIVE COATING
CORROSION PROTECTION FOR REACTOR ROTATING
ASSEMBLIES COVERING REQUIREMENTSt COATING TESTS
AND MATERIALS A65-1616B
FAILURE OF W C- CO COATED ROD-GLAND BEARING
CAUSEO BY FRETTING AND PROTECTION MEASURESt
EXAMINING HYDRAULIC ACTUATORS AS PRECISION
POSITING DEVICES A6S-1862B
CORROSION PREVENTION COATING BY ELECTROCHEMICAL
OXIDATION / ELOXALI METHOD FOR ALUMINUM AIRCRAFT
SURFACES A65-20692
AIRCRAFT PROTECTION FROM CORROSION COVERING STRESS
AND INTEGRAL FUEL TANK CORROSION AND COATING
METHODS A65-21650
WAVEGUIOE INSERTION LOSS DUE TO CORROSION BY
ACIDIFIED HYDROGEN SULFIDE AND SALT SPRAY TESTED
FOR VARIOUS COATINGS A65-ZI893
GOLD PLATING COATED WITH DRY THIN TEFLON
LUBRICANT FILM SYSTEM FOR LONG LIFE SLIDING
ELECTRIC CONTACT ON MICROWAVE DEVICE
A65-Z6115
AIRCRAFT CORROSION AND PROTECTIVE PAINTSe FINISHES
AND ANTICORROSION PROCESSES AbS-313T2
ELECTROCHEMICAL AND NETALL_RAPHIC FEATURES
ASSOCIATED WITH CORROSION RESISTANCE OF NICKEL-
CHROMIUM PROTECTIVE COATINGSt NOTING CATHODE
POLARIZATION Ab§-321bT
CORROSION RESISTANCE OF BERYLLIUM AND CORROSION
PREVENTION VIA OIFFERENT COATINGS
A65-32¢02
STEEL CORROSION MECHANISMS - GROWTH AND BREAKDOWN
OF PROTECTIVE FILES IN HIGH TEMPERATURE AQUEOUS
SYSTEMS
NRL-6082 N65-15833
ZINC USED AS PROTECTIVE COATING FOR STEEL ALLOY
IN STRESS CORROSION CONTROL
RIA-65-I52 NbS-Z4215
CORROSION RESISTANCE METALS AND COATINGS FOR
l-6B
it ¸
SUBJECT INDEX RADIATION EFFECT
PROTECTING CHEMICAL EQUIPMENT N65-26208
MATERIALS FOR TIME MEASUREMENT INSTRUMENT PARTS
MANUFACTURE - GLASSy COATINGS_ LUBRICATIONt AND
CORROSION PROTECTION N65-Z6726
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS - BENDING-DUCTILITY EVALUATION
NASA-CR-63786 N65-ZB201
CORROSION RESISTANCE OF BLACK OXIDE COATINGS ON
MILD AND CORROSION RESISTANT STEELS
RIA-64-35BO N65-30016
CORROSION OF URANIUM AND URANIUM ALLOYS IN AQUEOUS
AND NON-AQUEOUS MEDIA AND PROTECTIVE COATINGS
JPRS-31728 N65-33652
PROTECTIVE COATINGS EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS
NASA-DR-67016 N65-33871
DIFFUSED ALUMINImM CnATING FOR HIGH TEMPERATURE
APPLICATION Aoo-i23Ti
MEASUREMENT OF SURFACE ENITTANCE OF SURFACE
COATINGS FOR SELECTED METALSt PROVIDING LOW-
THERMAL EMITTANCE CHARACTERISTICS IN IR SPECTRUM
FOR THERMAL AND CORROSION CONTROL
AIAA PAPER 66-18 A66-15869
WEAR RESISTANCE TESTING ON PINS COATED WITH
REFRACTORY METALS BY PLASMA-ARC PROCESS -
CERMETS
SA-TRIB-IO96 N66-II52B
HELICOPTER GEAR LUBRICATION AND PROTECTIVE
COATINGS
QPR-2 N66-1253T
PREVENTION OF WATER VAPOR CORROSION OF URANIUM
BY OXYGEN AND PROTECTIVE COATINGS
AWRE-O-B2/65 N66-I31TB
ION PLATING OF ALUMINUM THIN FILMS ON URANIUM FOR
CORROSION PREVENTION - PROTECTIVE COATINGS
SC-DR-65-519 N66-13189
FLUID MECHANICSt LUBRICATIONt CORRDSION_ NASERSt
BIOLOGICAL STRESSt PROTECTIVE COATINGSw NEUTRON
ACTIVATION_ FRACTOGRAPHYm METABOLISMt GUIDED
MISSILE LAUNCHING, AND CATAPULTS
AD-623630 N66-I666B
CORROSION PROTECTION OF REACTOR PARTS BY ION
PLATED COATING OF ALUMINUM
SC-DR-65-530 N66-I5556
IRON AND STEEL CORROSION PREVENTION BY PROTECTIVE
COATINGS AND CATHODIC PROTECTION
AD-625900 N66-18693
CATHODIC POLARIZATION OF SPENT ZINC PAINT COATINGS
FOR INCREASED PROTECTION AGAINST SEA WATER
CORROSION
T-624-R N66-19189
CORROSION RESISTANT ZINC PAINT EFFECTS ON
MECHANICAL PROPERTIES OF STEEL WELD JDINTS
AT-1959/69 N66-20026
ABSTRACTS ON CORROSION OF CONCRETE AND STEEL,
PROTECTIVE COATING NATERIALS_ MATERIAL TEST1NG_
WATER AND AIR PURIFICATIONT PACKAGINGt AND
BIBLIOGRAPHIC INFORMATION N66-20801
SODIUM CHLORIDE CORROSION RESISTANCE OF MAGNESIUM
AND ALUMINUM ALLOYS WITH PROTECTIVE COATING OF
TEFLON
NRL-6353 N66-21326
RINSE SOLUTION CONTAINING ORGANIC ACIDS FOR
IMPROVED SALT SPRAY RESISTANCE OF PHOSPHATE
COATINGS FOR METAL SURFACES
RIA-66-67 N66-21619
FACTORS INFLUENCING CORROSION PROTECTION PROVIOED
BY SOLID FILM LUBRICANT COATINGS
RIA-65-33BO N66-216T3
PHENOL RESIN AND POLYVINYL BUTYRAL PROTECTIVE
PRIMER WITH HIGH CORROSION RESISTANCE FOR STEELS
AND LIGHT ALLOYS
BNI-TRANS-2O60 N66-23396
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN MATERIALS
NASA-CR-T6616 N66-23667
CORROSION RESISTANT POLYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35652 N66-25286
CORROSION RESISTANT SYNTHETIC PAINTS FOR SHIP
HULLS
ONI-TRANS-21O8 N66-25851
CORROSION PROTECTION BY COLD PHOSPHATIZATION
METHOD OF COATING IRON AND STEEL
FSTC-HT-23-26-66 N66-ZT803
FRICTINN REDUCTION AND MECHANICAL STRENGTH
DEPENDENCE ON METHOD OF APPLYING POLYANIDE AND
POLYETHYLENE COATINGS TO MACHINE PARTS
N66-28856
PROTECTIVE CONVERSION COATING DEVELOPED TO
INCREASE CORROSION RESISTANCE IN WHITE PRIMER,
AND TO WITHSTAND TESTING IN SALT SPRAY
ATMOSPHERE
NASA-CR-T663B Nb6-3213T
PUMP
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-50/SPUR PONERPLANT
TIN-gl6 N66-11819
EFFICIENCY EVALUATION OF CARBON REMOVERS FOR USE
"_" CLO_cn nX'l DIINP_
C66-155 Nbb-ZB33_
PURIFICATION
PURIFICATION OF ALKALI METALS FOR USE IN ADVANCED
REFRACTORY ALLOY CORROSION LOOP
NASA-DR-S6911 N66-2232T
PURITY
ALTERNATE IMMERSION STRESS-CORROSION TESTS ON
COMMERCIAL AND HIGH PURITY ALUMINUM ALLOYS
M65-17-1 N65-28351
121
QUALITY CONTROL
MATERIAL PROCUREMENT AND QUALITY ASSURANCE FOR
ADVANCED REFRACTORY ALLOY CORROSION LOOP PROGRAM
NASA-CR-566TT N65-33966
QUANTITATIVE ANALYSIS
QUANTITATIVE CHEMICAL ANALYSIS, USING GAS
CHRONATOGRAPHYt FOR ACYL COMPONENTS OF NEOPENTYL
POLYOL ESTER AIRCRAFT ENGINE LUBRICANT
NRL-6338 N66-22TT9
QUENCHING
EFFECT OF TITANIUM ADDITIONS ON RESISTANCE OF
FERRITIC AUSTENITIC STEELS TO INTERCRYSTALLINE
CORROSION AFTER QUENCHING A65-32966
R
RAOIATION EFFECT
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C6 A65-26268
ROTATING MACHINES IN EXTREME ENVIRONMENT
DISCUSSING CONDUCTORSw MAGNETIC MATERIALS!
INSULATIONS, BEARINGS AND PERFORMANCE
A65-31166
NUCLEAR REACTOR RADIATION EFFECT ON HIGH
TEMPERATURE SOLID FILM LUBRICANTS
FZK-212 N65-22621
1-69
RADIATIONMEASUREMENT
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C4 A66-13398
REACTOR MATERIALS AND COMPONENTSt FUEL
DEVELOPMENTt RADIOISOTOPE AND RADIATION
APPLICATIONSt COATED-PARTICLE FUEL MATERIALSt
CORROSION STUDIESt AND GAS COOLED REACTORS
BMI-IT65 N66-11852
CORROSION TESTS ON IRRADIATED AND UNIRRADIATED
TYPE 306 STAINLESS STEEL
GEAP-G968 N66-26683
RADIATION EFFECT ON MINERAL OILS USED AS
DISPERSION MEDIA FOR PLASTIC LUBRICANTS
FTD-TT-65-173I/I&6 N66-2824b
RADIATION MEASUREMENT
METALLIC CORROSION MEASUREMENT BY RADIATION
BACKSCATTERING AND RADIATION INDUCED X-RAYS
A66-13933
RADIATION RESISTANCE
LUBRICANT RADIATION RESISTANCE DEPENDENT ON
LUBRICANT CHEMICAL COMPOSITION AND INTENSITY AND
TYPE OF IONIZING RADIATION
FTD-TT-65-325/I&2_6 N65-32852
RADIATION RESISTANCE OF AQUEOUS SODIUM NITRITE
USED TO INHIBIT STEEL CORROSION
UJV-1453165 N66-310_5
RADIOACTIVE ISOTOPE
CHEMICAL ADSORPTION AND P-32 IMPURITIES
ASSOCIATED WITH TRICRESYL PHOSPHATE AS ANTIWEAR
ADDITIVE FOR STUDY OF BEARING SURFACE
ASLE PAPER 66-LC-2 A65-18052
SLIDING WEAR EVOLUTION AND RADIOACTIVE TRACER
MEASUREMENT A66-28666
RADIOACTIVE TRACER INVESTIGATION OF REACTION
MECHANISM QF TRIBUTYLTRITHIOPHOSPHITE WITH
COPPER FILMS IN HYDROCARBON LUBRICATING OIL
MEDIUM - FRICTION REDUCING ADDITIVES
N66-11106
RADIOACTIVE TRACERS TO DETERMINE WEAR RESISTANCE
OF CHROMIUM-NICKEL-IRON ALLOY GRINDING BALLS
USED IN FABRICATING CEMENT
CNEA-1BT N66-28266
RADIOACTIVE MATERIAL
ELECTROKINETIC PROCESSES AND MECHANISM OF
DISPERSION ACTION IN MOTOR OIL ADDITIVES
DETERMINED BY RAOIOACTIVE TRACERS
N66-11113
RADIOCHENISTRY
MECHANISM BY WHICH PALLADIUM ADDITIONS INCREASE
TITANIUM CORROSION-RESISTANCE STUDIED, USING
RADIOCHEMISTRY A65-36980
RADIOLYSIS
ENDURANCE AND CORROSION RESISTANCE TESTS OF
CATALYST FOR RECOMBINATION OF RADIOLYTIC OXYGEN
AND HYDROGEN
CEND-525 N66-20315
RAMJET ENGINE
HIGH PERFORMANCE ROCKET AND RAMJET COMBUSTORSt
INTENSIFICATION OF COMBUSTION PROCESSES, AND
DEVELOPMENT OF FUEL ADDITIVES N65-23636
RARE EARTH
CORROSION RESISTANCE AND PLASTICITY OF STAINLESS
STEELS WITH ADDITIONS OF RARE EARTH METALS AND
OXIDES NbS-IBT37
CORROSION RESISTANT CONTAINER FOR RARE EARTH-RARE
EARTH HALIDE SOLUTION
ORNL-P-BI6 N66-23233
REACTOR
CORROSION ANALYSIS OF ZIRCONIUM ALLOYS EXPOSED TO
REACTOR IRRADIATION
AECL-225T N66-2665I
I-TO
SUBJECT INDEX
REACTOR FUEL
HASTELLOY F AND OTHER CORROSION RESISTANT
STRUCTURAL MATERIALS FOR CENTRIFUGE IN REACTOR
FUEL RECOVERY PLANT
ORNL-3787 NbS-2OT08
CORROSION TESTING OF THORIUM ALLOYS IN DISTILLED
WATER AT HIGH TEMPERATURES - INVESTIGATION OF
THORIUM-URANIUM ALLOYS AS POSSIBLE REACTOR FUEL
ANL-TO06 N65-23103
FUEL TANK MATERIAL COMPATIBILITY WITH FAST
BREEDER REACTOR FUEL
LA-OC-7315 N66-18290
URANIUM INTERMETALLIC FUEL SYSTEM AND ALUMINUM-
BERYLLIUM ALLOY CORROSION PROPERTY STUDIES
100-1T156 N66-28357
REACTOR MATERIAL
CORROSION PROTECTION FOR REACTOR ROTATING
ASSEMBLIES COVERING REQUIREMENTSt COATING TESTS
AND MATERIALS A65-16168
HIGH TEMPERATURE AND VACUUM EFFECTS UN SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS CF
METALS, CARBON AND CERAMICS, NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI A65-26242
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALSt CARBON AND CERAMICS, NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6A1 A66-22040
S NAP-8 REACTOR OSCILLATING BEARINGS TO PROVIDE
LOW FRICTION SELF-LUBRICATION AT 1150 DEGREES F
A66-30414
S NAP-8 REACTOR MATERIALS DEVELOPMENT PROGRAM -
LUBRICANT, COOLANT, CORROSION LOOP, AND
STRUCTURAL MATERIALS EVALUATION
NASA-CR-56T 18 N66-15186
CORROSION PROTECTION OF REACTOR PARTS BY ION
PLATED COATING OF ALUMINUM
SC-DR-65-530 N66-15554
REACTOR TECHNOLOGY
ULTRAHIGH TEMPERATURE REACTOR EXPERIMENT -
FAC IL ITY CONSTRUCT ION,I COMPONENT DE VELOPMENT,
HELIUM COOLING SYSTEM, SYSTEMS ANALYSES,
NEUTRONIC CALCULATIONS, AND GRAPHITE CORROSION
LAIMS/-3112 N65-36466
REACTOR MATERIALS AND COMPONENTS,, FUEL
DEVELOPMENTt RADIOISOTOPE AND RADIATION
APPLICATIONS, COATED-PARTICLE FUEL MATERIALSt
CORROSION STUOIESt AND GAS COOLED REACTORS
8MI-1745 N66-11852
SODIUM TECHNOLOGY AS RELATED TO NUCLEAR REACTOR
TECHNOLOGY - MATERIALS SCIENCE_ CORROSION,
PURITY CONTROL_ OPERATIONSt HEAT TRANSFERt AND
THERMAL CYCLING N66-17405
REFRACTORY ALLOY
ALKALI METAL STRESS CORROSION AND MASS TRANSFER
EFFECTS ON REFRACTORY METAL AND STAINLESS STEEL
ALLOYS
NASA-CR-54281 N65-1T992
PROTVPE CORROSION TEST LOOP FOR EVALUATION OF
REFRACTORY ALLOYS IN BOILING AND CONDENSING
POTASSIUM ENVIRONMENTS - SIMULATION OF PROJECTED
SPACE ELECTRIC POWER SYSTEMS
NASA-56366 N65-21626
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUM, AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-56390 N65-272T1
MATERIAL PROCUREMENT AND QUALITY ASSURANCE FOR
ADVANCED REFRACTORY ALLOY CORROSION LOOP PROGRAM
SUBJECT INDEX ROLLER BEARING
NASA-CR-54477 N65-33966
REFRACTORY ALLOY CORROSION_ DISCUSSING COLUMBIUN
AND TANTALUM BASE TUBING ALLOY RESISTANCE TO
REFLUXING POTASSIUM BETWEEN t800 AND 2400 DEGREES
F A66-16071
POTASSIUM CORROSION TEST LOOP FOR EVALUATING
REFRACTORY ALLOYS IN BOILING AND CONDENSING
PUTASSIUM ENVIRONMENTS SIMULATING SPACE ELECTRIC
POWER SYSTEMS
NASA-CR-54735 N66-12126
CORROSION TEST LOOP FOR EVALUATION OF REFRACTORY
ALLOYS IN BOILING AND CONDENSING POTASSIUM
ENVIRONMENTS WHICH SIMULATE PROJECTEO SPACE
ELECTRIC POWER SYSTEMS
NASA-CR-54843 N66-14785
ADVANCED REFRACTORY ALLOY CORROSION LOOP
NASA-CR-54845 N66-15373
PURIFICATION OF ALKALI METALS FOR USE IN ADVANCED
RZFRACTORY ALLnV CnRRnSION LOOP
NASA-OR-56911 Nbb-LL_I
REFRACTORY MATERIAL
SPONTANEOUS TRANSITION OF SLIDING FRICTION TO
ROLLING FRICTION WITH REFRACTORY VANADIUM AND
MOLYBDENUM CARBIDES AT HIGH TEMPERATURES
NASA-TT-F-9499 N65-29738
FRICTIONAL PROPERTIES OF SILICON NITRIDE AND
CARBIDE DURING RECIPROCATING SLIDING BETWEEN
HEMISPHERICAL STYLUS AND POLISHED HORIZONTAL
SPECIMEN A66-30253
INFLUENCE OF STRESS ON CORROSION BEHAVIOR AND MASS
TRANSFER EFFECT ON REFRACTORY MATERIALS FOR
ADVANCED SPACE POWER SYSTEMS
NASA-CRIS_T6 N66-12264
REFRACTORY NETAL
PHYSICAL AND CHEMICAL PROPERTIES OF
DICHALCOGENIDES OF GROUP VB AND VIB METALS FOR
USE AS AEROSPACE SOLID LUBRICANTS, PRIMARILY
FRICTION AND ANTIWEAR CHARACTERISTICS
ASLE PREPRINT 65AM 5C3 A65-26245
WEAR RESISTANCE TESTING ON PINS COATED WITH
REFRACTORY METALS BY PLASMA-ARC PROCESS -
CERMETS
SA-TRXB-lO96 N66-1152B
CORROSION STUDIES OF REFRACTORY METAL ALLOYS IN
BOILING POTASSIUM AND LIQUID NA K
CNLM-6246 N66-28939
REGENERATIVE FUEL CELL
HYDROGEN-OXYGEN ELECTROLYTIC REGENERATIVE FUEL
CELL DEVELOPMENT AND TESTS - MATERIAL CORROSION
STUDIES, CYCLE CONTROLLER ASSEMBLY, AND PARTS
FABRICATION
NASA-CR-57665 N65-208OT
RELIABILITY
TEST RIG FOR RELIABILITY, DESIGN OF SLIDING
FRICTION TEST SPECIMENv AND CALIBRATION
TECHNIQUE - HIGH TEMPERATURE BEARING ELEMENTS
INVESTIGATION
PR-2 N65-31OT9
RESIDUAL STRESS
SALT STRESS CORROSION CRACKING OF RESIDUALLY
STRESSED TITANIUM ALLOY BRAKE FORMED SHEEr FOR
SUPERSONIC TRANSPORT
NASA-TM-X-IO82 N65-20683
RESIN BONDING
RESIN BONDED SOLID FILM LUBRICANT EFFECTIVENESS
AND CORROSION PROTECTION STUDY RESTRICTED TO STEEL
SURFACES A65-20033
RESISTANCE
LIFETIME, LOAD-CARRYING ABILITY, AND FRICTION AND
WEAR CHARACTERISTICS OF PLAIN SLEEVE BEARINGS
FOR AIRCRAFT SUPPORT STRUCTURES,
AD-628937 N66-24725
RESISTANCE HEATING
OPTIMUM WELDING CONDITION OF RESISTANCE SPOT
WELDING OF TI ALLOY FOR SUPERSONIC AIRCRAFT
STRUCTURES A65-33626
REYNOLDS EQUATION
FLUID FILM LUBRICATION THEORY DEVELOPED FROM
ASSUMPTION OF LOCAL WEDGE FLOW RATHER THAN LOCAL
PARALLEL CHANNEL FLOW A6S-Z3826
EIGENVALUES AND EIGENVECTORS OBTAINED BY NUMERICAL
SOLUTION OF SPECIAL HILL EQUATION IN LUBRICATION
THEORY
ASME PAPER 66-LUBS-13 A66-33185
PERFORMANCE OF HYDRODYNAMIC, HYDROSTATIC OR HYBRID
BEARINGS DETERMINED BY NUMERICAL SOLUTION OF
REYNOLDS LUBRICATION EQUATION FOR INCOMPRESSIBLE
FLUID FILMS
ASME PAPER 66-LUBS-4 A66-33186
REYNOLDS NUMBER
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
_ISTRIBUTION STUDIFD, USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AM 3A1 AbS-2_ZSZ
FRICTION STRESSES IN TURBULENT LUBRICATION FILM
AND DEPENDENCE ON REYNOLDS NUMBER AND PRESSURE
DISTRIBUTION STUDIED, USING MIXING-LENGTH
HYPOTHESIS
ASLE PREPRINT 65AN' 3A1 A66-18289
RHENIUM
CORROSION OF RHENIUM IN VARIOUS ACIDS AND
HYDROXIDES IS ELECTROCHEMICAL IN NATURE AND
DETERMINED BY KINETICS OF ANODIC ANO CATHODIC
PROCESSES INVOLVED A66-glT68
RING
EFFECIS OF SURFACE LUBRICATION BY HEAVY LAYER OF
P-38 SYNTHETIC OIL FOR SLIP-RING ASSEMBLIES
NASA-CR-66251 N65-305_5
UIL OXIDATION EFFECT ON RUNNING-IN PROCESS OF
RING-SOCKET PAIR IN INTERNAL COMBUSTION ENGINE
FTD-TT-65-1039/I&284 N66-23581
SUBLIMATION TECHNIQUE TO LUBRICATE SLIP RINGS IN
HIGH VACUUM
NASA-OR-75119 N66-Z6654
RING STRUCTURE
SYNTHESIS OF ALKYL_ CYCLOALKYLt AND DICYCLOALKYL
SULFIDES TO PROVIDE REFERENCE COMPOUNDS
NECESSARY IN SEARCH FOR SIMILAR CLASSES OF
SULFUR COMPOUNDS IN CRUDE OIL
BM-RI-6796 N66-Z83_5
ROCKET COMBUSTOR
HIGH PERFORMANCE ROCKET AND RAMJET COMBUSTORSt
INTENSIFICATION OF COMBUSTION PROCESSES_ AND
DEVELOPMENT OF FUEL ADDITIVES N65-23636
ROCKET ENGINE
FEASIBILITY OF LIQUID LUBRICATED HYDROSTATIC
JOURNAL AND THRUST BEARINGS FOR LARGE LIQUID
ROCKET ENGINE TURBOPUMPS
REPT.-T639-Q-1 N65-19666
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-12253
DISENGAGING GEAR LUBRICATION THROUGH HEAT
DISSIPATION AS FACTOR IN RYDER RATING OF ROCKET
LUBRICANT
ASLE PREPRINT 65-LC-16 A66-30576
ROCKET NOZZLE
THROAT EROSION RATES OF CARBON CHOKES IN ROCKET
MOTOR NOZZLE PREDICTEDt USING MATHEMATICAL
APPROACH COMBINED WITH EXPERIMENTAL RESULT
AIAA PAPER 65-351 A65-30199
ROLLER BEARING
PROPERTY MEASUREMENTS AND CLASSIFICATION OF SOLID
I-Tl
ROLL ING
LUBRICANTS A65-15941
BALL AND ROLLER BEARING USES AND LUBRICATION
AbS-Ib_bB
HYDROMAGNETIC THEORY FOR SQUEEZE FILMS OF
CONDUCTING LUBRICANTS WITH REFERENCE TO ROLLER AND
SLIPPER BEARING
ASME PAPER 64-LUBS-12 A65-20115
APPLICABILITY OF ELASTICITY tHEORY EQUATIONS FOR
CYLINDERS IN DRY CONTACT TO PRESSURE DISTRIBUTION
AT ROLLER AND BALL BEARING CONTACT POINTS IN
PRESENCE OF LUBRICATING FILM A65-26533
SYMPOSIUM ON ELASTOHYDRDDYNAMIC LUBRICATION
SPONSORED BY INSTITUTION OF MECHANICAL
ENGINEERS AT LEEOSt ENGLAND IN SEPTEMBER 1965
A65-32761
ELASTIC SLIPPING AND FRICTION COUPLINGS BETWEEN
ROLLERS OF VARIOUS MATERIALS N65-2_640
ELASTOHYDRODYNAMIC LUBRICATION ON HIGH SPEEDI
HEAVILY LOADED ROLLING CONTACTS - MEASUREMENT OF
DEFORMATION BY X-RAY TECHNIQUE
ASD-TDR-61-b63e PT. V N65-30505
MATERIALS FOR USE AS ROLLING-CONTACT BEARING
LUBRICANTS IN LIQUID HYDROGEN ENVIRONMENT
ASLE PREPRINT 65-LC-9 A66-12255
BOOK ON DESIGN AND UTILIZATION OF ANTIFRICTION
BEARINGS A66-26281
SLIDING CONTACTS IN ROLLER BEARINGS - WEAR TESTING
MACHINE AND LUBRICANT TESTING
AL65LOB| NBb-16663
NUMERICAL SOLUTION TO STRESSES IN LUBRICATED
ROLLER BEARINGS WITH ARBITRARY DISTRIBUTED
NORMAL AND TANGENTIAL LOADS
MTI-bSTR61 N66-193BI
ROLLING
BRAYTON CYCLE TURBDMACHINERY ROLLING ELEMENT
BEARING SYSTEM
NASA-CR-56785 N66-1_061
ROLLING CONTACT
CYLINDRICAL BODY ROLLING FRICTION MEASUREMENTS
INCLUDING ROLLING RATEr LOAD AND SPECIFIC
PRESSUREw LUBRICATIONt MATERIAL AND RADII OF
CURVATURE EFFECTS A65-22965
LUBRICANT FILM THICKNESS IN ELASTOHYDRODYNAMIC
RANGE MEASURED AS FUNCTION OF SPEEO IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
ASLE PREPRINT 65AM 6A6 A65-24250
SURFACE TEMPERATURES OF FRICTIONAL CONTACTS
CONSIDERING TWO ROLLING/SLIDING CONTACTSt HEAT
SOURCE MOVING OVER SURFACE AT VARIOUS SPEEDS AND
REPEATED CONTACT A65-256¢2
WEAR DEBRIS AS FACTOR IN WEAR RATE OF ROLLING
ELEMENT SUBJECTED TO TANGENTIAL SURFACE TRACTIONS
A65-26571
SMALL-SCALE SLIP PROCESSES FROM APPLIED LOADING
AND GEOMETRIC CONFORMITY BETWEEN ROLLING BODIESt
MEASURING WEAR AND CREEP A65-26572
ELECTRON MICROSCOPE STUOY OF SURFACE TOPOGRAPHY
CHANGES IN RUNNING TRACK IN ROLLING CONTACT
FATIGUE TESTER
ASLE PAPER 66-LC-29 A65-31TI5
PRESSURE DISTRIBUTION OF COUNTERFORMEL CYLINDERS
MEASURED TO DETERMINE HYDRODYNAMIC LOAO
ASLE PAPER 64-LC-12 A65-3171T
FAILURE POINT OF NONREACTIVE MINERAL OIL PREDICTED
BY BLOK CRITICAL TEMPERATURE HYPOTHESIS IN
ROLLING AND SLIDING CONTACT
ASLE PAPER 66-LC-13 A65-31TI9
PRESSURE, TEMPERATURE AND FILM THICKNESS BETWEEN
TWO CIRCULAR DISKS CORRELATED WITH THEORETICAL
I-T2
SUBJECT INDEX
SOLUIIONS OF THERMAL ELASTOHYDRODYNAMIC
LUBRICATION OF INFINITELY LONG ROLLERS
Ab5-32767
INFLUENCE OF LUBRICATION ON ENDURANCE OF ROLLING
CONTACTS
AL66TO57 N65-I405B
ELASTOHYDRODYNAMIC LUBRICANT FILM EFFECTS IN
ROLLING BALL TWO-BALL CONTACTS
AL66TOBT N65-15986
SPONTANEOUS TRANSITION OF SLIDING FRICTION TO
ROLLING FRICTION WITH REFRACTORY VANADIUM AND
MOLYBDENUM CARBIDES AT HIGH TEMPERATURES
NASA-TT-F-9699 N65-29738
LUBRICANT EFFECT ON FATIGUE LIFE OF STATIONARY
BALL ON FLAT CONTACT SUBJECTEO TO OSCILLATORY
NORMAL LOAD
ASME PAPER bS-WA/_P-_ Ab6-15622
CORRELATION EQUATION ESTIMATING PITTING FATIGUE
LIFE OF BEARINGS FROM MINIMAL ROLLING CONTACT RIG
DATA
ASME PAPER 65-WA/CF-5 Abb-I5624
LUBRICANT FILM THICKNESS IN ELASTOHYDRODYNANIC
RANGE MEASURED AS FUNCTION OF SPEED IN ROLLING
CONFIGURATION FOR MINERAL OILS AND ESTERS
A66-18292
ROLLING FRICTION STUDIES OF INTERMETALLIC AND
ZIRCONIUM OXIDE FOR CONTROL SURFACE BEARINGS FOR
SPACE REENTRY VEHICLE
ASLE PAPER 66AM 5D6 A66-30613
ROLLING CONTACT LUBRICATION CHARACTERISTICS OF
FDLYPHENYL ETHERS AND MINERAL OILS AT REDUCED
PRESSURES
NASA-TN-O-3130 N66-12162
FRICTION DUE TO BALL MOTION IN ANGULAR CONTACT
BALL BEARING
NASA-TM-X-S220T N66-28018
ROLLING CONTACT BEARING
LUBRICANT MATERIALS FOR ROLLING CONTACT BEARINGS
OPERATING IN LIQUID HYDROGEN ENVIRONMENT
NASA-CR-69569 N66-15BI5
ROTATING CYLINDER
HYDROOYNAMIC LUBRICATION OF TWO LIGHTLY LOADED
ROTATING CIRCULAR CYLINDERS_ WITH REFERENCE TO
SUBCAVITY PRESSURE AND NUMBER OF STREAMERS IN
CAVITATION REGIONS A65-27986
HYDRODYNAMIC BEARING LUBRICATION OF ROTATING
CYLINDER WITH REFERENCE TO SUB-CAVITY PRESSURE
AND CAVITATION REGIONS
UDC-621.B9.032 N65-35673
ROTATING DISK
POTENTIOSTATIC AND CORROSION RESISTANCE TESTS FOR
RETALL1C INGOTS PREPARED AS ROTATING DISK
ELECTRODES - CATHODIC ELECTROCATALYSTS FOR USE
IN LOW TEMPERATURE HYDROGEN-OXYGEN FUEL CELLS
NASA-CR-68891 N66-13993
ROTATING MACHINE
ROTATING MACHINES IN EXTREME ENVIRONMENT
DISCUSSING CONOUCTORS_ MAGNETIC NATERIALS_
INSULATIONSt BEARINGS AND PERFORMANCE
A65-31144
ROTATING SHAFT
DYNAMIC RESPONSE OF OIL SEAL LIP TO SHAFT
ECCENTRICITY_ NOTING FOLLOWABLE LIMITS
INDEPENDENCY TO SHAFT SPEED A65-16896
MICROIRREGULARITY LUBRICATION TO IMPROVE
RELIABILITY OF LIQUID LUBRICATED ROTARY SHAFT FACE
SEAL
ASNE PAPER 6S-LUB-II A66-142_6
MICRDIRREGULARITY LUBRICATION TO IMPROVE
RELIABILITY OF LIQUID LUBRICATED ROTARY SHAFT FACE
SEAL
ASME PAPER 6S-LUB-11 A66-24550
i •
SUBJECT INDEX
OIL CUSHION RESILIENCE IN HYDRODYNAMIC BEARINGSt
EXAMINING EFFECT ON DYNAMIC BEHAVIOR OF
UNSYMMETRICAL SHAFT WITH ONE DISK
A66-26999
WEAR AND GREASE LUBRICATION EFFECTS IN MATCHED
AIRCRAFT SPLINE SPECIMENS SUBJECTED TO OSCILLATORY
MUTION A66-30572
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-SO/SPUR POWERPLANT
TIM-916 N66-11819
ROTATION
REDUCTION UF FRICTION WITH FORCED ROTATION OF
OUTER RACES OF BALL BEARINGS IN SUPPORTS OF
INSTRUMENT SHAFTS N65-28269
ROTOR
ROTOR DYNAMICS TESTS WITH OVERHUNG MASS USING
HYDROSTATIC WATER BEARINGS
TIM-BT6 N66-13167
HIGH SPEED ROTORS SUPPORTED IN JOURNAL BEARINGS
WITH LOW VISCOSITY LUBRICANI AN ou_6uLENT FLOW
MTI-65TRI2 N66-202§9
ROTOR GYROSCOPE
ROTORACE GYROS WHICH REDUCE GIMBAL FRICTION BY USE
OF SPECIAL BALL BEARINGS
IME PAPER 13 A65-19T06
GYROSCOPIC ROTOR VIBRATIONS EXCITED BY EFFECT OF
LUBRICATION LAYER IN SLIDING BEARINGS AND
STABILIZED WITH INTERVENING ELASTODAMPING
SUPPORTSt TAKING INTO ACCOUNT MOMENT OF INERTIA OF
ROTOR A66-32605
RUPTURE
STRESS CORROSION RUPTURING OF TITANIUM ALLOY -
FRACTURE MECHANICS
NASA-CR-6TTIO Nbb-iOB76
FILM RUPTURE AND CAVITATION IN JOURNAL BEARINGS
WITH LOW KINEMATIC VISCOSITY LUBRICANTS
MTI-65TRI3 N66-20256
LUBRICANT FILM-VAPOR INTERFACE ANALYSIS AFTER
FLOW SEPARATION AND RUPTURE
MTI-65TRS8 N66-22TI7
S
SALT
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDEt
BROMIDEt AND PERCHLORATE
ECOM-251T N65-19161
SALT STRESS CORROSION CRACKING OF RESIDUALLY
STRESSED TITANIUM ALLOY BRAKE FORMED SHEET FOR
SUPERSONIC TRANSPORT
NASA-TM-X-IOB2 N65-20483
ALUMINUM SALTS OF SUBSTITUTED BENZOIC ACIDS FOR
USE AS HIGH TEMPERATURE GREASE THICKENERS -
BIBLIOGRAPHY WITH ABSTRACTS
AFML-TR-66-326 N65-31634
SALT STRESS CORROSION OF RESIDUALLY STRESSED
TITANIUM-ALUMINUM-MOLYBDENUM-VANADIUM ALLOY
SHEET AFTER HIGH TEMPERATURE EXPOSURE
NASA-TN-D-3299 N66-19104
RINSE SOLUTION CONTAINING ORGANIC ACIDS FOR
IMPROVED SALT SPRAY RESISTANCE OF PHOSPHATE
COATINGS FOR METAL SURFACES
RIA-66-67 N66-21619
SALT STRESS CORROSION OF TI-B AL-I MO ALLOY SHEET
AT ELEVATED TEMPERATURES - SURFACE TREATMENT
EFFECT
NASA-TM-X-56881 N66-29601
SATURATION
ELASTICITY OF SATURATED VAPORS FROM LUBRICATING
OILS AND GREASES
FTD-TT-65-1063/182&6 N66-18654
SERVOMOTOR
SATURN LAUNCH VEHICLE
STRESS CORROSION CRACKING SUSCEPTIBILITY OF
AM-35B STAINLESS STEEL ALLOY FOR USE IN SATURN
LAUNCH VEHICLES
NASA-TM-X-5331T N65-32256
SCREENING TECHNIQUE
SCREENING OF HIGH TEMPERATURE BEARING ELEMENTS
PR-3 N65-31OTB
SEA WATER
SULFUR AND SEA SALT CORROSIVE ATTACK ON TURBINE
BLADES AND AERO ENGINESv EMPHASIZING MARINE
CONDITIONS
ASME PAPER 65-GTP-T Ab5-2344T
CATHODIC POLARIZATION OF SPENT ZINC PAINT COATINGS
FOR INCREASED PROTECTION AGAINST SEA WATER
CORROSION
T-424-R N66-19189
SEALANT
DYNAMIC RESPONSE OF OIL SEAL LIP TO SHAFT
ECCENTRICITYt NOTING FOLLOWABLE LIMITS
INDEPENDENCY TO SHAFT SPEED A65-14894
MICROIRREGULARITY LUBRICATION TO IMPROVE
RELIABILITY OF LIQUID LUBRICATED ROTARY SHAFT FACE
SEAL
ASME PAPER 65-LUB-II A66-16264
MICROIRREGULARITY LUBRICATION TO IMPROVE
RELIABILITY OF LIQUID LUBRICATED ROTARY SHAFT FACE
SEAL
ASME PAPER 65-LUB-II A66-26550
SEALING
SCREW TYPE CLEARANCE SEALS AND CONTACT SEALS
DETAILING HYDROSTATIC SEAL DESIGN
A65-14886
FOIL BEARING THEORY TO EXPLAIN LUBRICATION
CONDITION OF LIP SEALt TAKING INTO ACCOUNT SURFACE
ROUGHNESS EFFECT AND VISCOELASTIC PROPERTY OF
MATERIAL A65-32T69
FRICTION REDUCTION IN PISTON TYPE HYDRAULIC SERVO
VALVES - FINE FILTRATION OF OIL ANO PISTON
SEALING LAND TAPERING
RAE-TN-GW-312 N65-29663
SELF-LUBRICATING MATERIAL
PROPERTIESt CHARACTERISTICS AND PERFORMANCE OF
LUBRICANTS AND SELF-LUBRICATING MATERIALS USED IN
SPACECRAFT SYSTEMS INCLUDING OILSt GREASESt
PLASTICSv CERMETS_ MOLYBDENUM SULFIDEt ETC
A65-ZZ744
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
MAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPDUNDS
DESIRABLE FOR BEARINGS A65-25662
ADAPTABILITY OF FABROID LOW FRICTION, SELF-
LUBRICATING BEARING MATERIAL FOR OUTER SPACE
ENVIRONMENT APPLICATION
RR-B-3O08 N65-1769T
SELF-ACTING FOIL BEARING INFINITE WIDTH
RR-65-16 N66-21681
SENSITIVITY
CORRELATIONS BETWEEN SENSITIZATION AND STRESS
CORROSION CRACKING OF 300 SERIES STAINLESS
STEELS
CEND-3256-Z50 N66-27561
SEPARATION
FORCED CIRCULATIONp CROLOY 9 M MERCURY LOOP
DESIGNED TO INVESTIGATE CORROSION PRODUCT
SEPARATION TECHNIQUES
NASA-CR-ZIT N65-21161
FORCED CIRCULATIONt HAYNES ALLOY 25, MERCURY
LOOP TO STUDY CORROSION PRODUCT SEPARATION
NASA-CR-261 N65-27394
SERVOMOTOR
EFFECT OF FRICTION ON DYNAMICS OF SERVO SYSTEMS
WITH RANDOM SELECTION OF MECHANICAL
1-13
SHAFT
RESISTANCE MAGNITUDE N65-31656
SHAFT
GRAPHICAL METHOD FOR OPTIMIZING BEARING SPAN WITH
RESPECT TO REDUCING SHAFT BENDING AND BEARING
DEFLECTION TO MINIMUM 665-25644
SHEAR CREEP
SMALL-SCALE SLIP PROCESSES FROM APPLIED LOADING
AND GEOMETRIC CONFORMITY BETWEEN RCLLING BODIES_
MEASURING WEAR AND CREEP A65-26512
SHEAR STRENGTH
LAMELLAR SOLID LUBRICATION - CLEAVAGE, STRESS
RELAXATIONo AND SHEAR STRENGTH OF GRAPHITE
AFML-TR-65-5 NbS-26072
SHEARING STRESS
FLOW OF NONLINEAR VISCOPLASTIC MEDIUM BETWEEN TWO
PLATES N66-262[9
SHEET METAL
DEFORMATION THEORY APPLICATIONS_ LUBRICATION,
EXTRUSION LIMITATIONS, AND THIN SHEET ROLLING
PROBLEMS IN METAL WORKING
MAB-ZO6-M/3/ N66-ZI31Z
SHIP HULL
CATHODIC PROTECTION SYSTEM FOR SHIP HULL -
CORROSION PREVENTION
REPT,-64-2 N65-17612
CORROSION RESISTANT SYNTHETIC PAINTS FOR SHIP
HULLS
ONI-TRANS-ZI08 N66-25851
SHOCK LOAD
EXPLOSIVE DEFORMATION EFFECT ON STRESS-CORROSION
AND MECHANICAL PROPERTIES OF 7075 ALUMINUM ALLOY
A66-2801D
SHOT PEENING
SHOT PEENING FOR RESISTANCE TO STRESS CORROSION
CRACKING OF HIGH STRENGTH STEEL AND ALUMINUM
ALLOYS AND TO IMPROVE FATIGUE LIFE OF LANDING
GEARS, WING SPARS1 JET ENGINE COMPONENTS AND OTHER
STRUCTURAL PARTS A66-257TI
SILANE
OIL ADDITIVE TO SUPPRESS VANADIUM FUEL CORROSION -
TETRAETHOXYSILANE
FTD-TT-65-50511_6 N66-12831
SILICON ALLOY
STRESS CORROSION AND HIGH TEMPERATURE PROPERTIES
OF MAGNESIUM-LITHIUM-SILICON ALLOYS
FA-A66-31 N65-3622B
SILICON CARBIDE
FRICTIONAL PROPERTIES OF SILICON N1TRIDE AND
CARBIDE DURING RECIPROCATING SLIDING BETWEEN
HEMISPHERICAL STYLUS AND POLISHED HORIZONTAL
SPECIMEN A66-30253
SILICON CONFOUND
COMPARISON OF VARIOUS POLYORGANOSILOXANE LIQUIDS
FOR USE AS BASES IN HIGH TEMPERATURE CONSISTENT
OILS
FTD-TT-65-32211_2_6 N65-3163T
CORROSION RESISTANCE TESTS ON HIGH SILICON
ALUMINUM ALLOYS
BNWL-125 N66-12932
SILICON FILM
SLIDING VELOCITY AND TEMPERATURE EFFECT ON
LUBRICATING PROPERTIES OF POLYETHYLSILOXANE
SOLUTIONS IN PETROLEUM A65-20015
SILICON NITRIDE
FRICTIONAL PROPERTIES OF SILICON NITRIOE AND
CARBIDE DURING RECIPROCATING SLIDING BETWEEN
HEMISPHERICAL STYLUS AND POLISHED HORIZONTAL
SPECIMEN A66-30253
SILICONE
BEST LUBRICANT CHARACTERISTICS OF ESTERS,
SILICONES AND FLUORINATED HYDROCARBONS COMBINED IN
NEW SYNTHETIC LUBRICANT A65-3362T
SUBJECT INDEX
STABILIZATION OF SILICONE LUBRICATING FLUIDS AT
300 IO 400 DEG C BY SOLUBLE CERIUM COMPLEXES
NRL-AI56 Nb5-22149
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTS,
METHYL ALKYL SILICONES, ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-4 A66-122bl
PHYSICAL PROPERTIES OF NEW CLASS OF LUBRICANTS,
METHYL ALKYL SILICONESt ILLUSTRATING EXCEPTIONAL
LUBRICATING ABILITY
ASLE PREPRINT 65-LC-4 A68-24989
SILICONE OIL STABILITY AND OXIDATION RESISTANCE
ENHANCED BY CYCLOPENTADIENYL TRICARBONYL
MANGANESE
FTD-TT-65-SZO/I_6 N66-13754
PLASTIC RESEARCH - SILICONE FLUIDS TO DECREASE
ADHESION OF PLASTIC TO SOLID SURFACES, AND LOW
TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES OF
POLYAMIDES
FTD-TT-65-909/I_2&6 N66-22759
EFFECT OF FINELY DIVIDED MATERIALS ON POLYOIMETHYL
SILICONE OIL - FILLER REINFORCEMENT IN SILICONE
LIQUID POLYMERS
RAE-TR-6606I NbA-3IgI8
SILDXANE
COMPARISON OF VARIOUS POLYORGANOSILOXANE LIQUIDS
FOR USE AS BASES IN HIGH TEMPERATURE CONSISTENT
OILS
FTO-TT-65-322/I_Z_6 N65-31637
ORGANIC SILOXANE POLYMER LIQUIDS AS COMPONENTS OF
HIGH IEHPERATURE LUBRICATING OILS
FTD-TT-65-322/I_2_6 N65-359_1
POLYSILOXANES AS ANTIFRICTION AND ANTIWEAR
ADMIXTURES TO PETROLEUM GREASES
FTD-TT-65-316/l_2_6 N66-12375
OIL ADDITIVE ACTION ON WEAR RESISTANCE AND
ANTIFRICTION PROPERTIES OF POLYSILOXANE
COMPOUNDS - U.S.S.R. N66-13717
EFFECTS OF ORGANIC ADDITIVES CONTAINING SULFUR,
CHLORINEe AND PHOSPHOROUS ON POLYSILOXANE
lUBRICANTS
FSTC-381-T65-553 N66-2DOlO
SILVER
ELECTRIC WEAR RESISTANCE OF SILVER AND CERMET
CONTACTS N66-13269
SILVER CHLORIDE
LIQUID METAL EMBRITTLEMENT NOTING STRESS AND
INTERGRANULAR CORROSIONe HYDROGEN EMBRITTLEMENT
AND BEHAVIOR OF SILVER CHLORIDE CRYSTAL
A66-11b98
SILVER CONPOUNO
CHEMICAL STABILITY OF SILVER GRAPHITE, MOLYBDENUM
DISULFIDEv ZINC OXlOE_ 80RON NITRIDE, MUSCOVITE
AND PHLOGOPITE MICA SOLID LUBRICANTS
A66-31675
SIMULATION
PROTYPE CORROSION TEST LOOP FOR EVALUATION OF
REFRACTORY ALLOYS IN BOILING AND CONDENSING
POTASSIUM ENVIRONMENTS - SIMULATION OF PROJECTED
SPACE ELECTRIC POWER SYSTEMS
NASA-§6366 NbS-ZI626
SINGLE CRYSTAL
ORIENTATION EFFECT ON FRICTION CHARACTERISTICS OF
SINGLE CRYSTAL BERYLLIUM IN VACUUM
NASA-TN-O-3685 N66-29866
SINTEREO ALUMINUM PONDER
SEIZING EFFECT AT INTERFACES SAP-SAP AND SAP-
ALt NOTING OPTIMUM THERMOHECHANICAL CONDITIONS
A66-28196
INDIVIDUAL STRUCTURAL ELEMENTS CONNECTED INTO
NONDETACHABLE STRUCTURES, uSING SEIZING PHENOMENA,
EXPERIMENTING WITH SINTERED ALUMINUM POWDER
I-T4'
SUBJECT INDEX SLIOI_ FRICTION
ELEMENTS A66-28197
SINTERING
ACCELERATED COOLING OF FERRITTC-MARTENSITIC STEEL
AND FERRITIC STEEL AFTER SINTERING_ COMBINED WITH
ADOITIDNAL HEAT TREATMENTt INCREASES STRENGTH AND
CORROSION RESISTANCE A66-16690
SKID LANDING
FRICTION COEFFICIENTS AND WEAR CHARACTERISTICS FOR
X-15 AIRCRAFT SKID LANDING GEAR
NASA-TN-D-3331 N66-18172
SKIN
PROTECTIVE COATINGS EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS
NASA-CR-ATOI_ N65-338TI
SLIDING CONTACT
TRACK CURVE MADE BY PIVOT CENTER POINT DE
DYNAMICALLY LOADED CYLINDRICAL SLIDING BEARING OF
ARBITRARY CROSS SECTION A65-21265
ELECTRICAL SLIDING CONTACT LUBRICATION BY NIOBIUM
DIS_LZNI_E CCHP_RZD WITH HOLV_DF_U M nTqlllgTnF FNR
SPACE APPLICATION A65-31094
FAILURE POINT OF NONREACTIVE MINERAL Oil PREDICTED
BY BLOK CRITICAL TEMPERATURE HYPOTHESIS IN
ROLLING AND SLIDING CONTACT
ASLE PAPER 66-LC-13 AbS-3ITI9
INERTIA, TURBULENT AND VISCOUS TERMS COMPUTED FOR
SLIDER BEARING LUBRICATION, USING MATRIX ALGEBRA
METHODS
ASLE PAPER 66-LC-16 A65-3IT20
PRESSUREt TEMPERATURE AND FILM THICKNESS BETWEEN
TWO CIRCULAR DISKS CORRELATED WITH THEORETICAL
SOLUTIONS OF THERMAL ELASTOHYDRODYNAMIC
LUBRICATION OF INFINITELY LONG ROLLERS
A65-3276T
SLIDING CONTACTS IN ROLLER BEARINGS - WEAR TESTING
MACHINE AND LUBRICANT TESTING
AL65LOBI N66-16663
STRUCTUREBDRNE AND AIRBORNE VIBRATION STUDIES OF
ROLLING ELEMENT AND SLIDING SURFACE BEARINGS
F-A2321 N66-31323
SLIDING FRICTION
FILMS ON SLIDING SURFACES INVESTIGATING EFFECTS ON
SEIZUREt PRESSURE WELDING, SINTERINGt FRICTION AND
BOUNDARY LAYER LUBRICATION A65-15683
PROPERTY MEASUREMENTS AND CLASSIFICATION OF SOLID
LUBRICANTS A65-i5961
HYDROCARBON BOUNDARY LUBRICATION OF HARD STEELy
RELATING FRICTION AND WEAR TO HYDROCARBON
STRUCTURE AND OXYGEN CONCENTRATION
ASLE PAPER 64-LC-4 A65-18053
LOW TEMPERATURE BOUNDARY LUBRICATION BEHAVIOR OF
THIN ORGANIC FILMS_ EXAMINING FRICTION AND WEAR
BELOW AND ABOVE FILM MELTING POINT
ASLE PAPER 66-LC-6 A65-18056
WEAR MACHINE LUBRICANTS EFFECT ON TRANSITION
TEMPERATURE DISCUSSING VISCOSITY_ SPEED AND LOAD
ASLE PAPER 66-LC-T AbS-1B055
FRICTION AND WEAR OF SLIDING MATERIALS PREDICTED
BY ADHESION-PLASTIC DEFORMATION THEORY
A65-18331
DEGRADATION OF FLUOROCARBON TELOMERS, PTFEt
PCFE, POLYIMIDE, EPOXY COMPOSITIONS IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS AT
LP AND HIGH TEMPERATURES A65-IBT93
SLIDING VELOCITY AND TEMPERATURE EFFECT ON
LUBRICATING PROPERTIES OF POLYETHYLSILOXANE
SOLUTIONS IN PETROLEUM A65-20DI5
FRICTION MEASUREMENT AND GASES EVOLVED DURING
CLEAVAGE OF LAMELLAR SOLIDS IN ULTRAHIGH VACUUM
ASLE PAPER 64-LC-18 A65-22791
LIFE EXPECTANCY OF MOLYBDENUM DISULFIDE LUBRICANT
FILM VARIES WITH PRESENCE OF OXYGEN AND ADDITION
OF GRAPHITE
ASLE PAPER 64-LC-30 AAS-2ZT93
NON- NEWTONIAN LUBRICANT FLOW IN SLIDER BEARING_
USING CONSTITUTIVE EQUATION CONTAINING STRESS
NONLINEARITIES
ASLE PAPER 66-LC-lT A65-2ZTOT
FRICTION AND ADHESION OF GRAPH'ITE MATERIALS IN
VACUUM AND IN ARGONt HELIUM AND NITROGEN MEDIA
A65-23565
GOLD PLATING COATED WITH DRY THIN TEFLON
LUBRICANT FILM SYSTEM FOR LONG LIFE SLIDING
ELECTRIC CONTACT ON MICROWAVE DEVICE
A65-26115
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALSt CARBON AND CERAMICSt NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI Ab_-Z_Z_
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADS9 SPEEDS AND LUBRICANTS
ASLE PREPRINT 65AM 6A2 A65-24258
NDNHOLONOMIC COUPLING ACHIEVED BY MEANS OF
VISCOUS FRICTION FORCESt USING CHAPLYGIN SLEDGE
THEOREM A65-26OB9
VANISHING OF SLIDING IN MECHANICAL SYSTEMS WITH
DRY FRICTION AAB-2T690
FRICTION AND ADHESION OF GRAPHITE MATERIALS IN
VACUUM AND IN ARGON_ HELIUM AND NITROGEN MEDIA
A65-31530
KINETICS OF POLYTETRAFLUOROETHYLENE /PTFEI
SLICING ON PTFEI OBSERVED BY CONSTANT FORCE OF
FRICTION AND MEASURING SLIDE VELOCITY
ML-TDR-66-303 N65-27803
STABILITY OF MOTION OF GYROSCOPE ON HORIZONTAL
PLANE UNDER DRY SLIDING FRICTION ACTIVITY
N65-28052
DETERMINATION OF FRICTION IN SLIDE GUIDESt
ANTIFRICTION PROPERTIES OF MATERIALS USED FOR
STRAP GUIOESt AND FRICTION COEFFICIENT DEPENDING
ON DURATION OF CONTACT AND SLIDING SPEED
FTD-TT-66-1ITO/I&2 N65-28506
SPONTANEOUS TRANSITION OF SLIDING FRICTION TO
ROLLING FRICTION WITH REFRACTORY VANADIUM AND
MOLYBDENUM CARBIDES AT HIGH TEMPERATURES
NASA-TT-F-9499 N65-29738
TEST RIG FOR RELIABILITYt DESIGN OF SLIDING
FRICTION TEST SPECIMENv AND CALIBRATION
TECHNIQUE - HIGH TEMPERATURE BEARING ELEMENTS
INVESTIGATION
PR-2 N65-31079
DEGRADATION OF POLYMER COMPOSITIONS IN VACUUM IN
EVAPORATION AND SLIDING FRICTION EXPERIMENTS
NASA-TM-X-5_549 N65-35203
GRAPHITE CONTENT EFFECT ON ANTIFRICT]ON PROPERTIES
OF GRAPHITIZED NICKEL-BASED COPPER AND IRON
ALLOYS A66-107_5
SLIDING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT 65-LC-19 A66-12251
FRICTION INDUCED VIBRATION TO DETERMINE EXISTENCE
OF CRITICAL VELOCITY OF DRIVEN SURFACE
ASME PAPER 65-LUB-5 A66-162_1
FRICTIONAL AND VISCOELASTIC PROPERTIES OF PLASTICS
AND RUBBER SHOW RELATIONSHIP TO SLIDING SPEED AND
TEMPERATURE
ASME PAPER 65-LUB-15 A66-I_26T
1-75
SLIP SUBJECT INDEX
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRIOATED PAIR COMBINATIONS OF
METALSt CARBON AND CERAHICSv NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6A[ A66-22060
SLIDING FRICTION AND COMPRESSION TESTING OF RIGID
POLYURETHANE FOAMS A66-25303
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADSt SPEEDS AND LUBRICANTS
ASLE PREPRINT 65 AM 6AZ A66-ZS36T
SLIDING WEAR EVOLUTION AND RADIOACTIVE TRACER
MEASUREMENT A66-ZB466
FRICTIONAL PROPERTIES OF SILICON NITRIDE AND
CARBIDE DURING RECIPROCATING SLIDING BETWEEN
HEMISPHERICAL STYLUS AND POLISHED HORIZONTAL
SPECIMEN A66-30253
SLIDING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT 65-LC-19 A66-30569
SLIDING CHARACTERISTICS OF POLYTETRAFLUORDETHYLENE
/ PTFEZ DRY LUBRICANTt EXAMINING EFFECTS OF TIMEy
TEMPERATURE AND ENVIRONMENT A66-305TO
GYROSCOPIC ROTOR VIBRATIONS EXCITED BY EFFECT OF
LUBRICATION LAYER IN SLIDING BEARINGS AND
STABILIZED WITH INTERVENING ELASTODANPING
SUPPORTS, TAKING INTO ACCOUNT MOMENT OF INERTIA OF
ROTOR A66-32605
HIGH LDADw LOW SPEED SLIDING FRICTION TESTS ON
FLUID LUBRICANTS AND ORY LUBRICANTS FOR
DETERMINING COEFFICIENT OF FRICTION
NASA-TR-X-53331 N66-I0669
SLIDING FRICTION JOURNAL BEARING FCR
TURBOCOMPRESSOR AND OTHER HIGH SPEED MACHINES
FTD-TT-65-51T/l£Z&6 N66-10873
MOLYBOENUM DISULFIDE SOLID LUBRICANT PROPERTIES -
COMPRESSIONv TENSION! TORSIONv COHESIONw
ADHESIONt AND SLIDING FRICTION MEASUREMENTS
RS-460 N66-16669
IN-FLIGHT TEST TO DETERMINE SPACE ENVIRONMENTAL
EFFECTS ON FRICTIQNt WEARt AND LUBRICATION OF
MATERIALS - PROPOSED MODULAR SYSTEM
NASA-TM-X-5696T N66-15261
FRICTION AND HEAR BETWEEN UNLUBRICATED METAL AND
NONMETAl SURFACES
RM-Z39 N66-17656
SURFACE TEMPERATURES AT SLIDING INTERFACES IN
VACUA AND METAL AOHESIONt AND FRICTION AND WEAR
APPARATUS
ML-TDR-66-97 NBb-27676
ORIENTATION EFFECT ON FRICTION CHARACTERISTICS OF
SINGLE CRYSTAL BERYLLIUM IN VACUUM
NASA-TN-D-3685 N66-29866
SLIP
ELASTIC SLIPPING AND FRICTION COUPLINGS BETWEEN
ROLLERS OF VARIOUS MATERIALS N65-26660
SNAP- 2
SYSTEM FOR NUCLEAR AUXILIARY POWER- 2 /SNAP-2/
POWER CONVERSION SYSTEM - SELECTION OF MATERIALS
WITH MINIMUM FORMATION OF CORROSION PRODUCTS
TRW-ER-5663 N65-36569
SNAP- 6
S NAP-8 MATERIALS RESEARCH - MERCURY CORROSION
CAPSULE TESTS OF FERRITIC ALLOYS FOR MASS
TRANSFERj STRESS CORROSION, MODE OF ATTACKt
ANO MECHANICAL PROPERTIES
NASA-CR-62379 N65-22558
S NAP-8 CORROSION PROGRAM - HYOROGEN SOLUBILITY IN
SOOIUM-POTASSIUMt PERMEABILITY OF HYDROGEN AND
OEUTERUN THROUGH STAINLESS STEELw AND PHASE
EQUILIBRIA
!-76
NASA-CR-63196 N65-Z5609
S NAP-8 REACTOR OSCILLATING BEARINGS TO PROVIDE
LOW FRICTION SELF-LUBRICATION AT 1150 DEGREES F
Ab6-3D_I_
S NAP-8 REACTOR MATERIALS DEVELOPMENT PROGRAM -
LUBRICANT_ CODLANTe CORROSION LOOPe AND
STRUCTURAL MATERIALS EVALUATION
NASA-CR-54TIB N66-15186
CORROSION LOOP PROGRAM TO INVESTIGATE STRUCTURAL
MATERIALS AND NA K COOLANT IN SNAP-8 PRIMARY
COOLANT CIRCUIT
NASA-CR-b982Z N66-16305
DIFFERENCES IN CORROSION AND MASS TRANSFER RATES
IN CORROSION LOOPS FOR SNAP-B SYSTEM AND
EFFECTIVENESS OF COLD TRAPPING IN REDUCING
HYDROGEN CONCENTRATION
NASA-CR-BT272 N66-22205
FORCED FLOW CORROSION-LOOP EXPERIMENTS AND
CORROSION-LOOP MATERIAL STUDIES IN SNAP-8
CORROSION PROGRAM
NASA-CR-T6382 N66-30971
SNAP PROGRAM
FRICTION AND WEAR OF FIVE BEARING-RETAINER
MATERIALSt AND THERMAL STABILITY AND LIQUID
COMPATIBILITY OF POLYPHENYL ETHER LUBRICANTS
FOR SNAP SPACE POWER GENERATOR
NASA-TN-D-2663 NbS-IT32B
LIQUID MERCURY ANO ALKALI HALIOE METALS LOOP
FOR LIQUID METAL LUBRICATED ROTOR BEARINGS -
SNAP
MTI-66TR72t REV.-2 N66-1172B
CORROSION RESISTANCE OF MOLYBDENUM-CHROMIUM STEEL
IN MERCURY FORCED CONVECTION CORROSION LOOP FOR
NUCLEAR AUXILIARY POWER SYSTEM COMPONENTS
NASA-CR-56TI9 N66-19515
CORROSION RESISTANCE AND ENVIRONMENT EFFECT ON
STEEL ALLOY COMPONENTS OF SNAP-8
NASA-CR-56TI9 Nbb-ZA_2
UL[RAHIGH-VACUUM FRICTION STUDIES OF SNAP REACTOR
MATERIALS
NAA-SR-9666 N66-ZTI36
5NAP-19
COLD WELDING OF METAL CONTACTING SURFACES OF
SYSTEM FOR NUCLEAR AUXILIARY POWER-19 EJECTION
MECHANISMS AND MINIMIZATION WITH LUBRICANT
APPLICATION
MN0-3169-66 N65-Z552Z
SNAP-SO
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-5OISPUR POWERPLANT
TIM-916 N66-11819
SNOW
SUBSURFACE TRANSPORTATION TESTS FOR TRAFFICABILITY
OF WHEELED VEHICLES IN DEEP SNOW
TR-IEO N66-29932
SOAP
ALUMINUM COMPLEX SOAPS AS THICKENERS FOR
MUL[IPURPOSE GREASE
RIA-66-3160 N6S-IBB69
CALCIUM SOAPS OF SYNTHETIC FATTY ACID FRACTION AS
METAL DRAWING LUBRICANT
FTD-TT-66-IIgTII N65-33475
HIGH TEMPERATURE OXIDATION RESISTANCE OF ALUMINUM
COMPLEX SOAP GREASE
RIA-65-3266 N66-20013
PHYSICAL PROPERTIES OF METAL SOAP OIL SYSTEM
BEHAVIOR
NRL-636I N66-22765
SODIUM
STAINLESS STEEL CORROSION REACTIONS AND MECHANISMS
IN SODIUM-POTASSIUM SERVICE
SUBJECT INDEX
ID0-14651 N65-19660
ELECTROCHEMICAL CORROSION OF CAST IRON IN SODIUM
AND POTASSIUM SOLUTIONS
PROM.-3569 N65-31073
EFFECT OF SODIUM NITRITE ON CORROSION OF TITANIUM
BY HYDROCHLORIC AND SULFURIC ACID
N66-1ozq8
SODIUM TECHNOLOGY AS RELATED TO NUCLEAR REACTOR
TECHNOLOGY - MATERIALS SCIENCE, CORROSION,
PURITY CONTROL, OPERATIONS_ HEAT TRANSFER, AND
THERMAL CYCLING N66-1T_O5
STRESS CORROSION EFFECTS ON HEAT RESISTANT ALLOYS
BY SODIUM CONTAINING ADMIXTURES
FTD'-TT-6S-IO50/I&2_ N66-18539
MASS TRANSFER AND CORROSION RATES OF MATERIALS IN
FLOWING SODIUM N66-26268
SODIUM CHLORIDE
ELECTROCHEMICAL ASPECTS OF CORROSION OF ALUMINUM
ALLOYS IN SODIUM CHLORIDE AT ELEVATED
TEMPERATURES !N TIT&MTIIM nYNAMIC LOOP FACILITY
ORNL-P-I_3O N66-11_92
ZIRCONIUM CORROSION IN MOLTEN EQUIMOLAR MIXTURE OF
POTASSIUM AND SODIUM CHLORIDES N66-17783
SODIUM COOLING
CORROSION LOOP PROGRAM TO INVESTIGATE STRUCTURAL
MATERIALS AND NA K COOLANT IN SNAP-8 PRIMARY
COOLANT CIRCUIT
NASA-CR-69822 N66-16305
SODIUM NITRATE
STEEL PIPE HOT ROLLING LUBRICATION BY GRAPHITE AND
SODIUM NITRATE SUSPENSION IN CALCIUM HYDROXIDE
SOLUTION
FTD-TT-64-1DBBII N65-Z2_03
RADIATION RESISTANCE OF AQUEOUS SODIUM NITRITE
USED TO INHIBIT STEEL CORROSION
UJV-1453/B5 N66-31065
SODIUM SULFITE
HOT CORROSION MECHANICS OF NICKEL AND COBALT IN
HIGH TEMPERATURE SULFUR-OXYGEN ENVIRONMENT
AD-b2959B N66-28679
ACCELERATED HIGH TEMPERATURE NICKEL OXIDATION BY
SODIUM SULFATE N66-28680
HIGH TEMPERATURE CORROSION OF NICKEL AND NICKEL
ALLOYS BY SODIUM SULFATE N66-Z8681
HOT CORROSION BEHAVIOR OF NICKEL AND COBALT ALLOYS
EXPOSED TO SULFATE INDUCED OXIDATION
N66-28683
SOIL
ADSORPTION ANO FRICTION OF MINERALS UNDER HIGH
VACUUM AND EXTREME TEMPERATURE CONDITIONS -
ENGINEERING BEHAVIOR OF PARTICULATE SYSTEM WITH
CLEANt DRY SURFACES
R6_-42 N65-30626
CORROSION OF CAST IRON PIPES AS ELECTROBIOCHEMICAL
PROCESS IN ANAEROBIC SOIL
FD3-395T/T-166-/ N65-32693
SOLDERING
SOLDER DISSOLUTION OF METAL BEING SOLOEREO
N65-20203
SOLID LUBRICANT
PROPERTY MEASUREMENTS AND CLASSIFICATION OF SOLID
LUBRICANTS A65-15961
EVALUATION OF INORGANIC SOLID FILM LUBRICANTS
BEING DEVELOPED FOR SPACE ENVIRONMENTS
A65-17481
DEGRADATION OF FLUOROCARBON TELOMERSt PTFE,
PCFEt POLYIMIDEv EPOXY COMPOSITIONS IN
EVAPORATIDN AND SLIDING FRICTION EXPERIMENTS AT
LP AND HIGH TEMPERATURES A65-18793
SOLID LUBRICANT
FRICTION COEFFICIENT AT ELEVATED TEMPERATURES
DETERMINED BY PLANE-STRAIN COMPRESSION TEST OF
SEVERAL LUBRICANTS A65-18796
RESIN BONDED SOLID FILM LUBRICANT EFFECTIVENESS
AND CORROSION PROTECTION STUDY RESTRICTED TO STEEL
SURFACES A65-20033
DRY FILM LUBRICATION MATERIALS AND BONDING
INCLUDING GRAPHITE, SELENIDES, PTFE AND PARTICLE,
RESIN OR SALT-BONDING A65-20150
FRICTION MEASUREMENT AND GASES EVOLVED DURING
CLEAVAGE OF LAMELLAR SOLIDS IN ULTRAHIGH VACUUM
ASLE PAPER 66-LC-18 A65-22791
LUBRICATION BY CONTINUOUS TRANSFER OF SOLID FILMS,
EXAMINING LOAD CARRYING CAPACITY OF GRAPHITE AND
MOLYBDENUM DISULFIDE
ASLE PAPER 66-LC-19 A65-ZZT92
LIFE EXPECTANCY OF MOLYBDENUM DISULFIDE LUBRICANT
FILM VARIES WITH PRESENCE OF OXYGEN AND ADDITION
OF GRAPHITE
ASLE PAPER 66-LC-30 A65-Z2793
MULYBU_NUM 3uLFIDE AND TEFLON AS S_LID FILM
LUBRICATING MATERIALS FOR SPACECRAFT APPLICATIONS
CONSIDERING LOW FRICTION COEFFICIENT, WEAR RATE,
ETC A65-23318
SPACE ENVIRONMENT SIMULATION TEST EQUIPMENT FOR
EVALUATING FLUID LUBRICANTS AND LUBRICATING
SYSTEMS A65-23512
HIGH TEMPERATURE LUBRICATION, SUPPLYING GRAPHS OF
FRICTION COEFFICIENT A65-23513
GOLD PLATING COATED WITH DRY THIN TEFLON
LUBRICANT FILM SYSTEM FOR LONG LIFE SLIDING
ELECTRIC CONTACT ON MICROWAVE DEVICE
A65-2_L5
PHYSICAL AND CHEMICAL PROPER||ES OF
OICHALCOGENIDES OF GROUP VB AND VIB METALS FOR
USE AS AEROSPACE SOLID LUBRICANTS, PRIMARILY
FRICTION AND ANTIWEAR CHARACTERISTICS
ASLE PREPRINT 65AM 5C3 A65-262_5
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C6 A65-Z626B
CHEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A65-26269
HIGH HEAT CAPABILITY AND FRICTIONAL PROPERTIES
NAKE TEFLON-LUBRICATED PHENOLIC RESIN COMPOUNDS
DESIRABLE FOR BEARINGS A65-25662
DRY AND FLUID LUBRICATION EFFECTS ON INSTRUMENT
BALL BEARING TORQUES AT HIGH SPEED
A65-26662
DIFFUSION OF CARBON INTO TUNGSTEN AND MOLYBDENUM
AT LOW CARBON CONCENTRATIONS AND HIGH TEMPERATURE
AbS-298TO
PURITY AND GRAIN SIZE OF VARIOUS NATURAL AND
SYNTHETIC MOLYBDENUM DISULFIDE INFLUENCING
FRICTION AND WEAR OF METAL SURFACES WHEN USED AS
LUBRICANT AbS-30156
THIN FILM LUBRICANT DEVELOPED FOR GOLD-PLATED
ELECTRIC CONTACTS DISCUSSING CHARACTERISTICS,
PERFORMANCE AND TESTING A65-30815
ELECTRICAL SLIDING CONTACT LUBRICATION BY NIOBIUM
DISELENIOE COMPARED WITH MOLYBDENUM DISULFIDE FOR
SPACE APPLICATION A65-31096
SINTERING METHOD TO PROVIOE DESIRED PRECIPITATION
HARDENABLE HIGH TEMPERATURE BEARING MATERIAL WITH
PREFERRED LATTICE STRUCTURE
SAE PAPER 650796 A65-36836
l-T7
SOLID SOLUTION SUBJECT INDEX
MOLYBDENUM DISULPHIDE-GRAPHITE ALLOY AS SOLID
LUBRICANT DEMONSTRATING VERY LOW COEFFICIENT OF
FRICTION A65-36165
SOLID FILM LU8RICATED BEARINGS - SOLID LUBRICANTS
AND BEARINGS EVALUATION
PWA-2356 N65-16126
FRICTION COEFFICIENTS OF INORGANIC SOLID FILM
LUBRICANTS FOR USE IN SPACE ENVIRONMENTS
NASA-CR-BOT83 N65-17276
NUCLEAR REACTOR RADIATION EFFECT ON HIGH
TEMPERATURE SOLID FILM LUBRICANTS
FZK-212 N65-22421
SOLID MOLYBDENUM DISULFIDE LUBRICANT APPLIED TO
CUTTING PORTION OF TOOLS AND FRICTIONAL PARTS
OF MACHINES
FTD-TT-66-1168/1 N65-22441
LAMELLAR SOLID LUBRICATION - CLEAVAGEw STRESS
RELAXATION, AND SHEAR STRENGTH OF GRAPHITE
AFML-TR-65-5 NbS-26OT2
POWDER LUBRICANT ADAPTATION TO SPACE POWER UNIT
REACTOR I SPUR/ GEAR OPERATION UNDER HIGH SPEED
ANO HIGH TEMPERATURE ENVIRONMENTAL CONDITIONS
AFAPL-TR-65-24 N65-2656_
WEAR AND FRICTION OF HIGH TEMPERATURE SOLID FILM
LUBRICANT IN HIGH VACUUM AND IN AIR
N65-299_I
SLIDING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT 65-LC-19 A66-12251
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C6 A66-|3398
CHEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A66-18286
SOLID AND DRY-FILM LUBRICANTS, TABULATING KINETIC
COEFFICIENTS OF FRICTIONt NOTING PARTICLE SIZEt
VISCOSITYt COSTS_ WEAR LIFE_ APPLICATIDNt ETC
A66-ZB099
FOUR-BALL WEAR TESTER TO EVALUATE SOLID LUBRICANT
DISPERSIONS INCLUDING MOLYBDENUM DISULFIDE
A66-21776
WEAR LIFE AND CORROSION PROTECTION OF SOLID FILM
LUBRICANTS IMPROVED THROUGH SUBSTITUTING OTHER
LUBRICATIVE PIGMENTS FOR GRAPHITE
ASLE PAPER 66AM IC3 A66-30605
HEAVY METAL DERIVATIVE SOLID LUBRICANTSy
PROPERTIES AND APPLICATION
ASLE PAPER 66AM 2B_ A66-30606
LIQUID SOLID FILM LUBRICATION OF HYDRODYNAMIC
BEARINGSp INCLUDING EFFECTS OF SOLID PARTICLES IN
LIQUID BASE LUBRICANT
ASLE PAPER 66AM SOL A66-30612
SLIDING FRICTION MEASUREMENTS OF SOME LAYER
LATTICE COMPOUNDS IN ULTRAHIGH VACUUM
ASLE PREPRINT 65-LC-19 A66-30569
SLIDING CHARACTERISTICS OF POLYTETRAFLUOROETHYLENE
/ PTFE/ DRY LUBRICANT, EXAMINING EFFECTS OF TIME,
TEMPERATURE AND .ENVIRONMENT A66-305TO
CHEMICAL STABILITY OF SILVER GRAPHITE, MOLYBDENUM
DISULFIDEe ZINC OXIDE, BORON NITRIDE_ MUSCOVITE
AND PHLOGOPITE MICA SOLID LUBRICANTS
A66-316T5
GRAPHITE LUBRICANT PHYSICAL AND CHEMICAL
COMBINATIONS WITH OTHER MATERIALS FOR IMPROVED
HIGH TEMPERATURE FRICTION AND WEAR, OISCUSSING
NUCLEAR IRRADIATION FOR GRAPHITE LATTICE
MODIFICATION A66-31933
I-TB
HIGH LOAD, LOW SPEED SLIDING FRICTION TESTS ON
FLUID LUBRICANTS AND DRY LUBRICANTS FOR
DETERMINING COEFFICIENT OF FRICTION
NASA-TM-X-53331 NbB-IO669
MOLYBDENUM DISULFIDE SOLID LUBRICANT PROPERTIES -
COMPRESSIONw TENSIONI TORSIONt COHESION,
ADHESIONe AND SLIDING FRICTION MEASUREMENTS
RS-660 Nb6-14469
FLUORIDE SOLID LUBRICANTS FOR EXTREME TEMPERATURE
AND CORROSIVE ENVIRONMENTS
NASA-TM-X-§2OT7 N66-15243
ANNOTATED BIBLIOGRAPHY ON SOLID LUBRICANTS - WITH
INDEXES
NASA-SP-5037 Nbb-I7358
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUAIOR
AD-623336 N66-IT4_O
SOLID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR ACTIVATOR Nb6-IT4_3
DRY FILM LUBRICANT DEVELOPMENT AND PERFORMANCE
COMPARISON WITH LIQUID LUBRICANTS
N66-1TTIT
MOLYBDENUM DISULFIDE-BASE SOLID LUBRICANTS WITH
LOW FRICTION COEFFICIENTS BETWEEN COUPLED
ELEMENTS
AT0-66-52 N66-31864
SOLED SOLUTION
CORROSION MECHANISM FOR EUTECTIC OR NEAR-EUTECTIC
MG- ZN ALLOYS IN HALIDE SOLUTION
A66-26026
SOLID SURFACE
LUBRICATION MECHANISMS AND EFFECTS OF CRYSTAL-
LATTICE STRUCTURE, HARDNESS AND SURFACE
CHARACTERISTICS UPON WEAR AND FRICTION PHENOMENA
A65-26690
PLASTIC RESEARCH - SILICONE FLUIDS TO DECREASE
ADHESION OF PLASTIC TO SOLID SURFACES, AND LOW
TEMPERATURE EFFECT ON ANTIFRICTION PROPERTIES OF
POLYAMIOES
FTO-TT-65-909/IG2&6 NbB-22759
SOLUBILITY
SOLDER DISSOLUTION OF METAL BEING SOLDERED
N65-20203
S NAP-B CORROSION PROGRAM - HYDROGEN SOLUBILITY IN
SODIUM-POTASSIUM, PERMEABILITY OF HYDROGEN AND
DEUTERUM THROUGH STAINLESS STEEL, AND PHASE
EQUILIBRIA
NASA-CR-63196 N65-Z5609
SOLUTION
CORROSION RATES OF MAGNESIUM AND MAGNESIUM ALLOYS
IN MAGNESIUM SALT SOLUTIONS OF CHLORIDE,
BRDMIOEt AND PERCHLORATE
ECDM-251T N65-19161
CORROSION RESISTANT CONTAINER FOR RARE EARTH-RARE
EARTH HALIOE SOLUTION
ORNL-P-BI6 N66-23233
SOLVENT
AIRCRAFT LUBRICANT AND SELECTED SOLVENT TESTS FOR
REMOVAL OF CARBONACEOUS DEPOSITS ON JET ENGINE
BEARING
AFAPL-TR-65-II8 N66-19564
SPACE CHARGE
ANODIC OISSOLUTION OF N-TYPE GE STUOIEO,
CONSTRUCTING POTENTIAL VS CURRENT DIAGRAM IN BROAD
CURRENT DENSITY RANGE A65-30552
SPACE ENVIRONMENT
EVALUATION OF INORGANIC SOLID FILM LUBRICANTS
BEING DEVELOPED FOR SPACE ENVIRONMENTS
A65-I74BI
ROTATING MACHINES IN EXTREME ENVIRONMENT
SUBJECT INDEX STABILIZATION
DISCUSSING CONDUCTORS, MAGNETIC MATERIALS,
INSULATIONS, BEARINGS AND PERFORMANCE
A65-31144
IN-FLIGHT TEST TO DETERMINE SPACE ENVIRONMENTAL
EFFECTS ON FRICTION, WEAR, AND LUBRICATION OF
MATERIALS - PROPOSED MODULAR SYSTEM
NASA-TM-X-B696T N66-15261
SPACE ENVIRONMENTAL LUBRICATION
PHYSICAL AND CHEMICAL PROPERTIES OF
DICHALCOGENIDES OF GROUP VB AND VIB METALS FOR
USE AS AEROSPACE SOLID LUBRICANTS, PRIMARILY
FRICTION AND ANTIWEAR CHARACTERISTICS
ASLE PREPRINT 6SAM 5C3 A65-26265
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C4 A65-24248
CHEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A65-24249
FRICTION COEFFICIENTS OF INORGANIC SOLID FILM
LUBRICANTS FOR USE IN SPACE ENVIRONMENTS
NASA-CR-BO783 N65-IT2T6
DRY THIN-FILM LUBRICANTS AND SOFT-METAL LUBRICANTS
APPLIED TO BEARINGS AND GEARS FOR USE UNDER
HEAVY LOADS AND SLOW SPEEDS IN SPACE
ENVIRONMENTS
AEDC-TR-65-1 N65-17629
ADAPTABILITY OF FABROID LOW FRICTION, SELF-
LUBRICATING BEARING MATERIAL FOR OUTER SPACE
ENVIRONMENT APPLICATION
RR-B-3008 N65-ITBg7
DRY COMPOSITE LUBRICATED BEARINGS FOR AEROSPACE
ENVIRONMENTAL CHAMBER
AEDC-TR-65-35 N65-1952T
SURVEY OF LUBRICATION DEVICES FOR REDUCING
FRICTION IN MECHANISMS OPERATING IN SPACE
NASA-CR-62281 N65-22556
VARIOUS TECHNIQUES USED TO PROTECT MECHANISMS
OPERATING IN SPACE FROM MALFUNCTIONS DUE TO
FRICTION
NASA-CR-62282 N65-2255T
GAMMA RAY AND NEUTRON IRRADIATION AND TEMPERATURE
EFFECTS ON WEAR-LIFE OF SOLID LUBRICANTS FOR
AEROSPACE APPLICATION
ASLE PREPRINT 65AM 5C_ ABB-13398
CHEMICAL AND THERMAL STABILITY OF FLUORIDE SOLID
LUBRICANTS MEASURED AND TESTED FOR AEROSPACE
ENVIRONMENT
ASLE PREPRINT 65AM 5C5 A66-1828_
GREASE LUBRICANTS FOR AEROSPACE APPLICATION,
DETERMINING PHYSICAL PROPERTIES AND TESTING THEM
AT 400 DEGREES F AND UNDER HIGH VACUUM
ASLE PAPER 66AM 3C2 666-30609
EVALUATION OF PERFORMANCE OF VARIOUS LUBRICANTS ON
BALL BEARINGS OPERATING IN SIMULATED SPACE
_NVIRONMENT N66-32538
SPACE POWER UNIT REACTOR /SPUR/
POWDER LUBRICANT ADAPTATION TO SPACE POWER UNIT
REACTOR I SPUR/ GEAR OPERATION UNDER HIGH SPEED
AND HIGH TEMPERATURE ENVIRONMENTAL CONDITIONS
AFAPL-TR-65-24 N65-26564
FLUID FILM SHAFT BEARINGS FOR LIQUID METAL PUMP -
SNAP-50/SPUR POWERPLANT
TIM-916 N66-11819
SPACE PROGRAM
MECHANICAL PROPERTIES OF FLAT POSITION TIG
WELDMENTS, STRESS CORROSION TESTS, AND
WELDABILITY OF ALUMINUM ALLOYS FOR MISSILE AND
SPACE PROGRAM APPLICATION
NASA-CR-62233 N65-21777
SPACE SIMULATOR
LUBRICATION OF BEARINGS AND GEARS FOR HEAVILY
LOADED LOW VELOCITY SPACE SIMULATOR
AEOC-TR-65-19 NbS-lgg71
SPACECRAFT COMPONENT
NONSIRUCTURAL MATERIALS FOR SPACE UTILIZATION
INCLUDING LUBRICANTS, SLIDING ELECTRICAL CONTACTS
AND DIELECTRICS A66-28006
SPACECRAFT ELECTRONIC EQUIPMENT
INSULATION RESISTANCE OF SPACECRAFT WIRING AGAINST
ABRASION, RAOIATION EFFECTS, OXYGEN ENVIRONMENTw
AND EXTRUSION LUBRICANTS
NASA-CR-65233 N66-18181
SPACECRAFT MECHANISM LUBRICATION
PROPERTIES! CHARACTERISTICS ANO PERFORMANCE OF
LUBRICANTS AND SELF-LUBRICATING MATERIALS USED IN
SPACECRAFT SYSTEMS INCLUDING OILS, GREASES1
PLASTICS, CERMETS, MOLYBDENUM SULFIDE, ETC
A65-22766
MOLYBDENUM SULFIDE AND TEFLON AS SOLID FILM
LUBRICATING MATERIALS FOR SPACECRAFT A_PLICATIONS
CONSIDERING LOW FRICTION COEFFICIENT, WEAR RATE,
tl_ A65-23318
LIQUID POTASSIUM METAL LUBRICATED BEARINGS FOR
SUPPORT OF ROTOR WITH SPACE POWER SYSTEM WEIGHT
DISTRIBUTION
R-5OB6-T N65-33691
LUBRICANT SELECTION FOR LUNAR MISSIONS AND MANNED
SPACECRAFT BASED ON COMPATIBILITY WITH OXYGEN-RICH
ENVIRONMENT, PROPELLANT, ANODIC COATINGS AND
SLIDING FRICTION BEHAVIOR IN VACUUM
ASLE PAPER 66AM TA2 A66-30615
CONFERENCE ON LUBRICATION TECHNIQUES AND SEAL
DESIGN FOR ORBITAL MANNED SPACE LABORATORY DOOR
ACTUATOR
AD-623336 N66-IT660
FLUID LUBRICATION OF MANNED ORBITAL SPACE STATION
DOOR MECHANISM NbB-IT461
SPARK IGNITION
SPARK IGNITER THAT SUCCESSFULLY OPERATES AT 50 TO
120 PSIG CHAMBER PRESSURE AND 2300 TO 3000 DEGREES
K WITHOUT OBSERVABLE THERMAL SHOCK OR ELECTRODE
EROSION A66-1BB38
SPECTRAL ANALYSIS
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPIC ANALYSIS
OF MIXED PENTAERYTHRITOLt DIPENTAERYTHRITOLt AND
TRINETHYLOLPROPANE ESTERS
NRL-630T N66-15016
SPECTROMETRY
SPECTROMETRIC OIL ANALYSIS METHOD FOR MONITORING
TURBOJET AIRCRAFT ENGINES AND OIL LUBRICATED
AIRCRAFT MECHANISMS
0A-20-66 NbS-2292B
STATISTICAL STUDY OF SPECTROMETRIC OIL ANALYSIS
METHOD FOR AIRCRAFT ENGINE MONITORING SYSTEM
OA-3T-66 N65-22936
SPIN
MEASURING APPARATUS FOR STUDYING BALL BEARING
SPINNING FRICTION
NASA-TN-D-2796 N65-23B19
SPOT WELDING
OPTIMUM WELDING CONDITION OF RESISTANCE SPOT
WELDING OF TI ALLOY FOR SUPERSONIC AIRCRAFT
STRUCTURES A65-33624
STABILITY
EFFECT OF HALOGENS ON CORROSION OF TITANIUM BY
HYDROHALIC ACIDS, CHEMICAL STABILITY OF TITANIUM
TO CHLORINE, BROMINE, AND IODINE_ AND EFFECT OF
AROMATIC NITRO COMPOUND ON CORROSION OF TITANIUM
N66-1029T
STABILIZATION
STABILIZATION OF SILICONE LUBRICATING FLUIDS AT
300 TO 600 DEG C BY SOLUBLE CERIUM COMPLEXES
1-79
STACKING FAULT ENERGY
NRL-615b N65-22149
STACKING FAULT ENERGY
STACKING FAULT ENERGIES IN AUSTENITIC STAINLESS
STEEL DETERMINED BY EXTENDED NODE MEASUREMENTS
A65-14TI3
STAINLESS STEEL
AUSTENITIC STAINLESS STEEL COLD WORKING EFFECTS ON
STRESS CORROSION CRACKING IN HIGH TEMPERATURE
SODIUM AND MAGNESIUM CLORIDE SOLUTIONS
A65-23936
MACHINING AND MACHINABILITY IMPROVEMENTS OF
STAINLESS STEEL ALLOYS PRESENTING COST,
AVAILABILITY, LUBRICATION AND CORROSION RESISTANCE
DATA A65-26951
POTENTIODYNAMIC CURVES INDICATE THAT CHROMIUM
STAINLESS STEEL CORROSION RESISTANCE MINIMUM
OCCURS AFTER TEMPERING NEAR 500 DEGREES C
A65-26973
TITANIUM/CARBON RATIO AS DETERMINING FACTOR IN
SUSCEPTIBILITY TO INTERCRYSTALLINE CORROSION IN
STAINLESS STEELS A65-32945
STRESS CORROSION CRACKING FAILURE OF STAINLESS
STEEL AT HIGH TEMPERATURE A65-33134
EFFECTS OF SUBSTITUTING COBALT FOR NICKEL ON ACID
CORROSION RESISTANCE OF STAINLESS STEEL
BM-RI-6591 N65-16634
ALKALI METAL STRESS CORROSION AND MASS TRANSFER
EFFECTS ON REFRACTORY METAL AND STAINLESS STEEL
ALLOYS
NASA-CR-56281 N65-lT992
CORROSION-EROSION TESTING OF STAINLESS STEEL
OXYGENATED SATURATED STEAM
ACNP-66001 N65-18657
CORROSION RESISTANCE AND PLASTICITY OF STAINLESS
STEELS WITH ADDITIONS OF RARE EARTH METALS AND
OXIDES N65-1873T
STAINLESS STEEL CORROSION REACTIONS AND MECHANISMS
IN SODIUM-POTASSIUM SERVICE
I00-16651 N65-19660
MICROSTRUCTURE AND DISLOCATION SUBSTRUCTURE
RELATION TO STRESS CORROSION CRACKING
SUSCEPTIBILITY IN AUSTENITIC STAINLESS STEEL
oP-gST N65-20710
IMMERSION AND IMPINGEMENT ELECTROPOLISHING METHODS
FOR INCREASING CORROSION RESISTANCE OF STAINLESS
STEELS AND NICKEL ALLOYS USED IN PROPELLANT
DUCTS
NASA-CR-ST864 N65-22661
SURFACE TREATMENT EFFECT ON STAINLESS AND CARBON
STEEL CORROSION IN HIGH TEMPERATURE WATER AND
STEAM - AUTOCLAVE TESTS
EURAEC-[038 N65-23867
S NAP-8 CORROSION PROGRAM - HYDROGEN SOLUBILITY IN
SODIUM-POTASSIUM, PERMEABILITY OF HYDROGEN AND
OEUTERUM THROUGH STAINLESS STEELw AND PHASE
EQUILIBRIA
NASA-CR-63196 N65-25609
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUM, AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-56390 N65-272T[
NITROGEN CONTENT OF AUSTENITIC STAINLESS STEEL IN
STRESS CORROSION
EURAEC-1216 N65-32322
CORROSION RESISTANCEt FATIGUE STRENGTHI AND
ENGINEERING PROCESSES IN MANUFACTURING OF CLAD
STAINLESS STEELS
JPRS-3208T N65-3388T
ANODIC PASSIVATION OF STAINLESS STEEL BY
SUBJECT INDEX
ELECTROCHEMICAL OXIDATION OF METAL SURFACE -
CORROSION RESISTANCE
RIA-65-IlgO N65-36739
CORROSION RATE OF BT-1 TITANIUM AND
9 KHI8 NIZ M2 T STAINLESS STEEL IN MANGANESE-
AMMONIUM SULFATE SOLUTIONS A66-I0990
ACCELERATED COOLING OF FERRITIC-MARTENSITIC STEEL
AND FERRITIC STEEL AFTER SINTERING, COMBINED WITH
ADDITIONAL HEAT TREATMENT, INCREASES STRENGTH AND
CORROSION RESISTANCE A66-16690
ALLOYING ELEMENTS EFFECT ON ANODIC CORROSION AND
PASSIVATION OF STAINLESS STEELS
A66-20837
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
AND DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-33442
SURFACE FINISHING EFFEE, I ON STRESS CORROSION
RESISTANCE OF AUSTENITIC STAINLESS STEELS
A66-33445
CORROSION RESISTANT STAINLESS STEEL WITH BETTER
MECHANICAL PROPERTIES FOR TROPICAL CLIMATE
FTO-TT-65-JB7/1 N66-12509
STRESS CORROSION OF IRRADIATED STAINLESS STEEL
AER E-R-5014 N66-15921
POTENTIOSTATIC POLARIZATION STUDIES OF IRON AND
STAINLESS STEEL ALLOYS IN ELECTROLYTE SYSTEMS
FOR CORROSION RESISTANCE PREDICTION
_-623 N66-17119
MICROSTRUCTURE AND SUBSTRUCTURE DISLOCATION IN
STRESS CORROSION CRACKING OF AUSTENITIC
STAINLESS STEEL
DP-957 Nbb-18773
CORROSION FILM ON INCONEL AND AISI 306 STAINLESS
STEEL INVESTIGATION WITH SCANNING ELECTRON
MICROSCOPE AND SPINNING SOURCE MASS SPECTROGRAPH
MICROPROBE
WERL- I 114-1 N66-18899
EXTENDED EXPOSURE TO HEATED LITHIUM HYDRIDE EFFECT
ON TENSILE PROPERTIES OF STAINLESS STEELS
NAA-SR-MEMO- 10885 N66-18903
NITROGEN CONTENT EFFECT ON STRESS CORROSION IN
AUSTENITIC STAINLESS STEELS
EURAEC- 1424 N66-18939
GALVANIC CORROSION OF ALUMINUM ASSEMBLIES BY
STAINLESS STEEL WIRE INSERTS
NASA-TM-X-53406 N66-lgT62
STATIC CORROSION TESTING OF STAINLESS STEELS IN
WATER AND STEAM AT HIGH TEMPERATURE
EURAEC- [ 308 N66-2040B
CORROSION RESISTANT POLYMERIC MATERIALS FOR USE AS
PROTECTIVE COATINGS ON IRON AND STAINLESS STEEL
SURFACES
JPRS-35452 N66-25284
OVNAMIC CORROSION TESTS OF CARBON STAINLESS STEEL
IN PRESSURIZED WATER
EUR-2688. F N66-2605T
CORROSION TESTS ON IRRADIATED AND UNIRRADIATED
TYPE 304 STAINLESS STEEL
GEAP-6968 N66-26683
CORRELATIONS BETWEEN SENSITIZATION AND STRESS
CORROSION CRACKING OF 300 SERIES STAINLESS
STEELS
CEN0-3256-250 N66-27561
CORROSION OF SURFACE WORK-HARDENED STAINLESS
STEELS IN HIGH TEMPERATURE WATER AND STEAM
EURAEC-1500 Nbb-2TTTT
TEMPERATURE EFFECT ON CHROMIUM-NICKEL STAINLESS
STEEL CORROSION IN PASSIVITY RANGES
FTD-TT-65-122311&2_3r6 N66-27891
1-80
SUBJECTINDEX
RELATIONSHIP OF NITROGEN CONTENT OF AUSTENITIC
STAINLESS STEELS TO STRESS CORROSION
EURAEC-15T9 N66-2898T
STRESS CORROSION FAILURE IN STAINLESS STEEL AND
ZIRCALDY 6 FUEL ELEMENT CLADDING
WCAP-3269-50 N66-30579
PREDICTING INTERGRANULAR CORROSION OF AUSTENITIC
STAINLESS STEELS
TR-3 N66-32516
STATIC DEFORMATION
TEST RIG FOR GAS-LUBRICATED JOURNAL BEARINGS
MEASURING FRICTIONAL TORQUEr GAS FILM PRESSURE
DISTRIBUTIONt STATIC AND DYNAMIC ECCENTRICITY
CHANGESt ETC A66-26929
STATIC LOADING
STARTING FRICTION AND KINETIC FRICTION OF PTFE
FABRIC-LINED SPHERICAL BEARINGS AND DEFLECTION AND
PERMANENT SET UNDER STATIC LOADING
A66-31932
STATIC TESTING
STATIC TEST|Nb _UK _ME_iCAL_ Crr[CT!VE FO_
INHIBITING ALUMINUM AND STEEL CORROSION
BN_L-29 N65-25672
STATISTICS
STATISTICAL STUDY OF SPECTROMETRIC OIL ANALYSIS
METHOD FOR AIRCRAFT ENGINE MONITORING SYSTEM
DA-3T-66 N65-22936
STEADY STATE
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBOMACHINE BEARING UNDER
STEADY STATE AND DYNAMIC LOAD CONDITIONS
N66-31686
STEAM
NIOBIUM BASE ALLOY FOR USE AS CLADDING OR
STRUCTURAL MATERIAL RESISTANT TO CO_ROSION BY
SUPERHEATED STEAM
BMI-1700 N65-19666
INCREASED URANIUM AND URANIUM ALLOY CORROSION
RESISTANCE IN WATER AND STEAM N65-33653
ZIRCONIUM-BASE ALLOY DEVELOPMENT WITH IMPROVED
CORROSION RESISTANCE IN HIGH TEMPERATURE STEAM
WAPD-TM-546 N66-25096
CORROSION OF SURFACE HORK-HARDENEO STAINLESS
STEELS IN HIGH TEMPERATURE NATER AND STEAM
EURAEC-1500 Nb6-2TTTT
STEARATE
ALUMINUM STEARATE AND OLEOSTEARATE ADDITIVES FOR
ANTIMEAR AND ANTICORROSION IMPROVEMENT OF
LUBRICANTS N66-I1093
STEEL
CONTACT FRICTION EFFECTS ON FATIGUE PHYSICAL LIMIT
AND CYCLIC STRENGTH OF STEEL A65-16TB8
IODINE-ANISOLE AND IQDINE-ANISOLE-TURBINE OIL AS
BOUNDARY LUBRICANTS FOR CHROME STEEL, NOTING
FRICTION REDUCTION AND DECREASE IN MEAR
A65-1568I
HARDNESS EFFECTS OF STEEL BRIDGES ON ADHESION TO
COLD DRAMN MILD STEEL AS INITIAL STAGE OF FRETTING
PROCESS IN INITIATION OF FATIGUE CRACKS
A65-18627
RESIN BONDED SOLID FILM LUBRICANT EFFECTIVENESS
AND CORROSION PROTECTION STUDY RESTRICTED TO STEEL
SURFACES A65-20033
CARBON STEEL CORROSION RESISTANCE IN NATER
INCREASED BY ZIRCONIUM ADDITION AFFECTING BOTH
ANODIC AND CATHODIC PROCESSES A65-23660
CHROMIUM AND ALUMINUM SURFACE DIFFUSION INTO LON-
CARBON UNALLOYED STEELS FOR IMPROVING CORROSION
AND SCALE RESISTANCE A65-2T565
BRITTLENESS OF ANNEALED STEELS USING CORROSION
STEEL
TESTS UNDER TENSION IN PRESENCE OF HYDROGEN
A65-28628
HIGH ALLOY STEEL CASTINGSw DISCUSSING PHYSICAL ANO
MECHANICAL PROPERTIES OF CORROSION- AND HEAT-
RESISTANT 8 PERCENT NICKEL AND/OR CHROMIUM
A65-36961
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TRI6-1122 N65-I6611
STEEL CORROSION MECHANISMS - _ROMTH AND BREAKDOMN
OF PROTECTIVE FILMS IN HIGH TEMPERATURE AQUEOUS
SYSTEMS
NRL-6082 N65-15833
FATIGUE LIFE AND CONTACT NEAR IN TOOL STEEL
EEFECTED BY DIESTER AND MINERAL OIL LUBRICANTS
RS-661 N65-I6825
STRESS CORROSION CRACKING OF STEEL IN VARIOUS
MEDIA
FTD-TT-64-663/l&2 N65-1TIB7
EFFECT OF 60-CYCLE ALTERNATING CURRENT ON
CORRUSIUN Uk STEELS AND OTHER METALS RIIRIED IN
SOIL N65-19465
INFLUENCE OF CAVITATION INTENSITY ON STABILITY OF
MATERIALS_ EFFECT OF HEAT TREATMENT ON LONG TIME
STRENGTH OF STEEL, ANO KINETIC AND DIFFUSION
REGIONS OF GAS CORROSION OF STEEL
JPRS-29139 N65-19592
TOOL STEEL BEARING LUBRICANT ENDURANCE AT HIGH
SPEEDS AND TEMPERATURES
NASA-CR-ST445 NAS-19893
HIGH TEMPERATURE TESTING FOR MECHANICAL PROPERTIES
AND CORROSION RESISTANCE OF NICKEL BASE AND
CHROMIUM-NICKEL STEEL ALLOYS IN LIQUID SODIUM
FTO-TT-64-TOA/l&2 N65-21108
STEEL PIPE HOT ROLLING LUBRICATION BY GRAPHITE AND
SODIUM NITRATE SUSPENSION IN CALCIUM HYDROXIDE
SOLUTION
FTD-TT-66-108611 N65-Z2603
SURFACE TREATMENT EFFECT ON STAINLESS AND CARBON
STEEL CORROSION IN HIGH TEMPERATURE MATER AND
STEAM - AUTOCLAVE TESTS
EURAEC-I038 N65-2386T
ZINC USED AS PROTECTIVE COATING FOR STEEL ALLOY
IN STRESS CORROSION CONTROL
RIA-6fi-152 N65-26215
STATIC TESTING FOR CHEMICALS EFFECTIVE FOR
INHIBITING ALUMINUM AND STEEL CORROSION
8NNL-29 N65-25672
CORROSION RESISTANCE OF BLACK OXIDE COATINGS ON
MILD AND CORROSION RESISTANT STEELS
RIA-66-3580 N65-3001_
FRICTION CORROSION CAUSED BY ALTERNATE PIVOTING OF
STEEL BALL ON PLANE OF LIGHT ALLOY
A66-27936
CHLORIDEBENZYL QUINDLINE TO INCREASE CORROSION
RESISTANCE OF IRON AND STEEL IN ACIDS
FTD-TT-65-TTO/l&6 N66-10TB?
MECHANICAL PROPERTIES OF STEELS IN MAGNESIUM
CHLORIDE SOLUTIONS
EURAEC-139T N66-1TB§6
IRON AND STEEL CORROSION PREVENTION BY PROTECTIVE
COATINGS AND CATHODIC PROTECTION
AD-625900 N66-IB693
CORROSION RESISTANT ZINC PAINT EFFECTS ON
MECHANICAL PROPERTIES OF STEEL HELD JOINTS
AT-1959/69 N66-20026
PRODUCTION SPECIFICATIONS FOR HOT ROLLED THICK
TMO-LAYERED CORROSION RESISTANT STEEL SHEETS
N66-26265
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STEELSTRUCTURE
MASS TRANSFER AND CORROSION RATES OF MATERIALS IN
FLOWING SODIUM N66-2426B
CORROSION RESISTANCE AND ENVIRONMENT EFFECT ON
STEEL ALLOY COMPONENTS OF SNAP-8
NASA-DR-56719 N66-24442
AQUEOUS ENVIRONMENT EFFECTS ON HIGH STRESS LOW-
CYCLE FATIGUE OF 18 PERCENT NICKEL MARAGING
STEELS
NRL-MEMO-1685 N66-2T66I
RADIATION RESISTANCE OF AQUEOUS SODIUM NITRITE
USED TO INHIBIT STEEL CORROSION
UJV-1653/65 N66-31045
STEEL STRUCTURE
STRESS CORROSION CRACKING SUSCEPTIBILITY OF
AM-355 STAINLESS STEEL ALLOY FOR USE IN SATURN
LAUNCH VEHICLES
NASA-TM-X-53317 N65-3225_
OXIDE AND CARBIDE CORROSIUN PRCDUCTS IN MATRIX AND
SURFACE OF STEEL PLATE BY ELECTRON DIFFRACTION
M65-933 N66-1BO80
STOCHASTIC PROCESS
STOCHASTIC CHARACTERIZATION OF WEAR-OUT FOR
COMPONENTS AND SYSTEMS
01-82-0460 N66-2ST6B
STORAGE
RUST-REMOVING CORROSION PREVENTATIVE TO ABSORB
RUST FROM STORED STEEL AND IRON SURFACES AND
PREVENT DETERIORATION
IITRI-C6032-17 N66-24781
STORAGE STABILITY
CORROSION AND OXIDATION INHIBITING SYSTEM
STABILITY IN BRAKE FLUIDS AFTER EXTENDED STORAGE
CCL-I76 N65-22484
TEST METHOD FOR STORAGE DEGRADATION OF VOLATILE
CORROSION PREVENTING PAPER
RIA-65-3105 N66-21317
STRAIN ENERGY
GRAPHICAL METHOD FOR OPTIMIZING BEARING SPAN WITH
RESPECT TO REDUCING SHAFT BENDING AND BEARING
OEFLECTION TO MINIMUM A65-25646
STRAIN GAUGE
ELECTRIC STRAIN GAUGE FOR HIGH TEMPERATURE OR
CORROSIVE ENVIRONMENTS AND ELECTROMAGNETIC
FIELDS - TENSOMETER
FTD-TT-66-BTZ/I_2 N65-19200
STRAIN RATE
FLOW OF NONLINEAR VISCOPLASTIC MEDIUM BETWEEN TWO
PLATES N66-26219
STRATOSPHERE
INERTIA OF MOVING BODY UNDER WATER_ ATMOSPHERIC
CIRCULATION IN STRATOSPHEREw AND CORROSION
RESISTANCE OF ALLOYS - TRANSLATION FROM
COMMUNIST CHINESE LITERATURE
JPRS-33046 N66-I3388
STRESS IBIOLI
FLUID MECHANICSv LUBRICATION_ CORROSIONt MASERS_
BIOLOGICAL STRESSt PROTECTIVE COATINGSt NEUTRON
ACIIVATIONw FRACTOGRAPHYt METABOLISMt GUIDED
MISSILE LAUNCHINGw AND CATAPULTS
A0-623630 N66-1_46B
STRESS AND LOAD
NUMERICAL SOLUTION TO STRESSES IN LUBRICATED
ROLLER BEARINGS WITH ARBITRARY DISTRIBUTED
NORMAL AND TANGENTIAL LO_DS
MTI-65TR61 N66-19381
STRESS CONCENTRATION
HIGH THERMAL STRESS SALT CORROSION CRACKING OF
HIGH STRENGTH STEEL AND TITANIUM ALLOYS IN
PRESENCE OF STRESS CONCENTRATORS
NASA-CR-ST914 N65-21344
STRESS CORROSION
STRESS CORROSION TESTING BY AXIAL COMPRESSION OF
1-82
SUBJECT INDEX
SELF-STRESSED TITANIUM ALLOY SHEET SPECIMEN
A65-14622
STACKING FAULT ENERGIES IN AUSTENITIC STAINLESS
STEEL DETERMINED BY EXTENDED NODE MEASUREMENTS
A6S-I4TI3
STRESS CORROSION CRACKING CAUSED BY
ELECTROCHEMICAL DISSOLUTIONv ALLOYING AND HYDROGEN
EMBRITTLEMENT OF STEELS IN SOLUTIONS AND LIQUID
METALS A65-15126
AL- ZN- MG ALLOYS SENSITIVITY AND RESISTANCE TO
WELDING ANO STRESS CORROSION CRACKING
A6S-1623B
BASIC MECHANISMS OF ULTRASONIC MACHINING PROCESS
ARE MICROCHIP REMOVAL AND MATERIAL DISPLACEMENT BY
PLASTIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
ASME PAPER 64-PROD-6 A65-16986
AIRCRAFT PROTECTION FROM CORROSION COVERING STRESS
AND INTEGRAL FUEL TANK CORROSION AND COATING
METHODS A65-21650
CORROSION MECHANISMS WITH EMPHASIS ON PREVENTION,
DESTRUCTIVE CATASTROPHIC CORRDSION AND INDUSTRIAL
PROBLEMS A65-2220B
HIGH STRESS CORROSION RESISTANCE OF 7075- IT3
ALUMINUM ALLOYS VERIFIED BY SOLUTION POTENTIAL AND
ELECTRIC CONDUCTIVITY MEASUREMENTS
A65-22215
STRESS CORROSION THEORY USED IN MODEL FOR
PREDICTING EFFECT OF CATION AND ANION IN SOLUTION
ON SUSCEPTIBILITY TO STRESS CORROSION CRACKING
A65-22351
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LOADS_ USING NONLINEAR
t_END ING THEORY
ASME PAPER 65-AV-3 A65-23464
AUSTENITIC STAINLESS STEEL COLD WORKING EFFECTS ON
STRESS CORROSION CRACKING IN HIGH TEMPERATURE
SODIUM AND MAGNESIUM CLORIDE SOLUTIONS
A65-23936
STRESS RELIEVING ALPHA-TITANIUM ALLOY WELDMENTS IN
VACUUM TO PREVENT CONTAMINATION IN A-5 VIGILANTE
_ING SECTIONS A65-26487
DESIGN AND MANUFACTURING TECHNIQUES TO PREVENT
STRESS CORROSION RESULTING FROM MATERIAL
SUSCEPTIBILITY_ SUSTAINED TENSILE SURFACE STRESS
AND MILD CORROSIVE ENVIRONMENT
ASME PAPER 6S-MD-4S A65-28637
DISLOCATION INFLUENCE ON NUCLEATION AND
PROPAGATION OF STRESS CORROSION CRACKS
A65-31684
STRESS CORROSION CRACKING FAILURE OF STAINLESS
STEEL AT HIGH TEMPERATURE A65-33134
OPTIMUM WELDING CONDITION OF RESISTANCE SPOT
WELDING OF IT ALLOY FOR SUPERSONIC AIRCRAFT
STRUCTURES A65-33624
CURVES AS QUANTITATIVE CRITERIA OF CORROSION
FATIGUE OF METALS AbS-36015
STRESS CORROSION OF WROUGHT HIGH-STRENGTH ALUMINUM
ALLOYSt SUSCEPTIBILITY OF ALLOY STEEL TO HOT
SALT STRESS CORROSIONe AND KINETICS OF HOT SAt)"
STRESS CORROSION CRACKING OF TITANIUM ALLOY
ASD-IR-61-TI3, PT. Ill N65-13Tgl
STRESS CORROSION INFLUENCE ON GLASS FIBER STRENGTH
BMPR-3 N6S- [422B
STRESS CORROSION ON HIGH STRENGTH STEEL ALLOYS
ML-TDR-66-3 N65-15136
MECHANISM OF STRESS CORROSION OF ALUMINUM ALLOYS
OR-3 N65-1666T
SUBJECT INDEX
STRESS CORROSION CRACKING OF STEEL IN VARIOUS
MEDIA
FTD-TT-64-643/I&2 N65-ITIBT
ALKALI METAL STRESS CORROSION AND MASS TRANSFER
EFFECTS ON REFRACTORY METAL AND STAINLESS STEEL
ALLOYS
NASA-CR-542BI N65-17992
STRESS CORROSION ON GLASS FIBER STRENGTH AT
CRYOGENIC TEMPERATURE
bMPR-_ N65-19022
STRESS CORROSION CRACKING AND CORROSION FATIGUE
OF HIGH STRENGTH STEELS N65-19235
SALT STRESS CORROSION CRACKING OF RESIDUALLY
STRESSED TITANIUM ALLOY BRAKE FORMED SHEET FOR
SUPERSONIC TRANSPORT
NASA-TM-X-IO82 N65-20683
MICROSTRUCTURE AND DISLOCATION SUBSTRUCTURE
RELATION TO STRESS CORROSION CRACKING
SUSCEPTIBILITY IN AUSTENITIC STAINLESS STEEL
DP-g5T _65 20710
HIGH THERMAL STRESS SALT CORROSION CRACKING OF
HIGH STRENGTH STEEL AND TITANIUM ALLOYS IN
PRESENCE OF STRESS CONCENTRATORS
NASA-CR-57914 N65-21344
MECHANICAL PROPERTIES OF FLAT POSITION TIG
WELDMENTS, STRESS CORROSION TESTSt AND
WELDABILITY OF ALUMINUM ALLOYS FOR MISSILE AND
SPACE PROGRAM APPLICATION
NASA-CR-62233 N65-21T7T
S NAP-8 MATERIALS RESEARCH - MERCURY CORROSION
CAPSULE TESTS OF FERRIIIC ALLOYS FOR MASS
TRANSFERt STRESS CORROSIONt MODE OF ATTACK_
AND MECHANICAL PROPERTIES
NASA-CR-62379 N65-2255B
HOT SALT STRESS CORROSION CRACKING IN TITANIUM
ALLOYS - CHLORIDE CORROSION ROLE DETERMINATION
USING CHLORINE ISOTOPES AND RELATION BETWEEN
CRACK MORPHOLOGY ANO ALLOY STRUCTURE
NASA-CR-60194 N65-2370B
HEAT TREATMENT VARIATIONS OF ALUMINUM ALLOYS TO
STUDY ATMOSPHERIC STRESS CORROSION
RAE-MET-PHYS-96 N65-26010
ZINC USED AS PROTECTIVE COATING FOR STEEL ALLOY
IN STRESS CORROSION CONTROL
RIA-65-152 N65-24215
RELATIVE RESISTANCE OF ALUMINUM ALLOYS_ AND EFFECT
OF GRAIN STRUCTURE ON SUSCEPTIBILITY TO STRESS
CORROSION CRACKING
DMIC-MEMO-202 N6S-Z6445
CATHODE PROTECTIDNt METALLIC AND SIRESS CORROSION
RESEARCHI AND DEEP OCEAN TECHNOLOGY
NRL-15T4 N65-2TIII
INFLUENCE OF STRESS ON CORROSION BEHAVIOR OF
REFRACTORY ALLOY IN POTASSIUMt AND CORROSION
MASS TRANSFER EFFECTS IN STAINLESS STEEL-NIOBIUM
ALLOY-POTASSIUM SYSTEM
NASA-CR-54390 N65-272T1
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS - BENDING-DUCTILITY EVALUATION
NASA-CR-b3TB4 N65-28201
ALTERNATE IMMERSION STRESS-CORROSION TESTS ON
COMMERCIAL AND HIGH PURITY ALUMINUM ALLOYS
M65-17-1 NAS-28351
CATHODE PROTECTION OF ALUMINUM ALLOY UNDER
STRESS CORROSIVE CONDITIONS IN ACID CHLORIDE
SOLUTION - METALLURGY
AD-615T8g N65-29112
STRESS CORROSION PROPERTIES OF 12 PERCENT NICKEL
MARAGING STEEL WELDMENTS IN MARINE ENVIRONMENTS
S-23309 N65-30915
STRESS CORROSION
STRUCTURAL CHANGES ASSOCIATED WITH STRESS
CORROSION AND DELAYED FAILURE IN HIGH STRENGTH
STEEL
AD-4681ZI N65-31865
STRESS CORROSION CRACKING SUSCEPTIBILITY OF
AM-355 STAINLESS STEEL ALLOY FOR USE IN SATURN
LAUNCH VEHICLES
NASA-TM-X-5331T N65-32254
NITROGEN CONTENT OF AUSTENITIC STAINLESS STEEL IN
STRESS CORROSION
EURAEC-1216 N65-32322
STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL
ASSOCIATED WITH STRESS CORROSION AND ITS
RELATIONSHIP TO DELAYED FAILURE
QPR-I N65-32351
PROTECTIVE COATINGS EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS
NASA-CR-ATO14 N65-33BTI
_TRFSS CORROSION CRACKING EXPERIMENTS WITH
IRON-NICKEL-CHROMIUM ALLOYS
CO0-L3Lg-24 N65-34319
POLARIZATION CURVES OF STRESS CORROSION CRACKING
IN MARTENSITIC HIGH STRENGTH STEELS
REPT.-132-QT N65-34370
MECHANISM OF STRESS CORROSION OF ALUMINUM ALLOYS
60-615789 N65-3543T
STRESS CORROSION AND HIGH TEMPERATURE PROPERTIES
OF MAGNESIUM-LITHIUM-SILICON ALLOYS
FA-AA_-)I N65-36228
MECHANISMS OF STRESS-CORROSION CRACKING IN METAL -
REVIEW OF VARIOUS THEORIES
AROD-5023-! N65-36246
LIQUID METAL EMBRITTLEMENT NOTING STRESS AND
INTERGRANULAR CORROSION! HYDROGEN EMBRITTLEMENT
AND BEHAVIOR OF SILVER CHLORIDE CRYSTAL
A66-11698
AIRCRAFT MATERIALS STRESS CORROSION AT HIGH
TEMPERATURE DISCUSSING TEST AND RESULTS ON
TITANIUM ALLOYS_ PRECIPITATION HARDENING STEELS
AND SUPERALLOYS A66-12299
STRESS CORROSION CRACKING IN TITANIUM ALLOYS IN
PRESENCE OF SALTy HIGH TEMPERATURE AND SUSTAINED
STRESS
AIAA PAPER 65-764 A66-13059
EFFECT OF CORROSIVE ENVIRONMENTS ON VARIOUS METALS
AND ANTICORROSIDN TECHNIQUES TO PROTECT METAL
SURFACES A66-1337_
BRITTLE AND PLASTIC BEHAVIOR OF HoT-PRESSED
POLYCRYSTALLINE BE 0 NOTING STRESS CORROSION_
FRACTOGRAPHY AND X-RAY ROCKING CURVES
A66-16933
FRACTURE TOUGHNESS AND STRESS CORROSION RESISTANCE
OF SEVERAL HEATS OF MARAGING STEEL COMPARED WITH
RESULTS FOR LOW-ALLOY AND HOT-WORK DIE STEEL
A66-16BOI
STRESS-CORROSION CRACKINGt RATE OF WEIGHT LOSS AND
SURFACE CONDITION OF 70-30 COPPER ZINC ALLOY IN
CONCENTRATED AQUEOUS AMMONIA 666-18519
TRANSMISSION ELECTRON MICROSCOPY STRUCTURAL
ANALYSIS OF DISLOCATIONS IN STRESS-CORROSION
CRACKING OF TOT5 ALUMINUM ALLOY
A66-1BT61
STRESS-CORROSION FAILURE IN METAL ALLOYS,
DISCUSSING SURFACE AND ELASTIC ENERGYt ADSORPTION_
CRACK PROPAGATION, PITS AND TUNNELING
A66-19601
DEVICE FOR TAKING LONG TIME CORROSION FATIGUE
CURVES ON SMALL CROSS SECTION SPECIMENS AT HIGH
TEMPERATURES AND PRESSURES A66-20433
I-B3
STRESS CORROSION CONT
POSTBUCKLING BEHAVIOR OF METAL PLATE STRIP
SUBJECTED TO OPPOSING AXIAL LOADS, USING
NONLINEAR BENDING THEORY
ASME PAPER 6S-AV-3 A66-22670
DIFFUSION OF ELECTROLYTIC HYDROGEN THROUGH
MEMBRANES OF IRON CRYSTALS AS FUNCTION OF STRESSw
TEMPERATURE AND DISSOLVED HYDROGEN CONCENTRATION
A66-23OT[
STRESS CORROSION ON E GLASS FIBERS EXPOSED TO
WATER VAPOR A66-23120
STRESS CORROSION CRACKING TEST EMPLOYING
PRECRACKED BAR STRESSED IN BENDINGI NOTING
APPARATUS AND RESULTS ON NARTENSITIC STEEL AND
TITANIUM ALLOY A66-2366?
SHOT PEENING FOR RESISTANCE TO STRESS CORROSION
CRACKING OF HIGH STRENGTH STEEL AND ALUMINUM
ALLOYS AND TO IMPROVE FATIGUE LIFE OF LANDING
GEARS, WING SPARSw JET ENGINE COMPONENTS AND OTHER
STRUCTURAL PARTS Ab6-257T[
STRESS-CORROSION SUSCEPTIBILITY OF HIGH-STRENGTH
STEEL AT VARIOUS LEVELS OF TENSILE YIELD STRENGTH
AND FRACTURE TOUGHNESS
ASNE PAPER 66-MET-5 A66-26973
EXPLOSIVE DEFORMATION EFFECT ON STRESS-CORROSION
AND MECHANICAL PROPERTIES OF TOTS ALUMINUM ALLOY
A66-28010
ELECTRON MICROSCOPE INVESTIGATION OF DISLOCATION
EFFECT ON STRESS CORROSION CRACKING IN ALUMINUM
ALLOY A66-29618
STRESS CORROSION TESTING TO EVALUATE MATERIALS FOR
SPECIFIC APPLICATION A66-29T23
ALLOYING ELEMENTS EFFECT ON ALUMINUM CORROSION
OVER WIDE P H RANGE IN HATER, ALKALI AND O.1 N
SOLUTIONS OF ANIONS A66-31392
STRESS CORROSION, DELAYED FAILURESI FATIGUE
CORROSION AND RELATION BETWEEN THESE PHENOMENA -
COHMISSARIAT ON ATOMIC ENERGY_ METALLURGICAL
COLLOOU1UNw CADARACHEt RHONEv FRANCE, JUNE
1966 A66-33460
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
AND DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-336_2
SYNERGISTIC ACTION OF DYNAMIC STRESSES AND FATIGUE
CORROSION IN METALS A66-33663
OISLOCATION DISTRIBUTION ANO CRACK PROPAGATION DUE
TO STRESS CORROSION A66-33666
SURFACE FINISHING EFFECT ON STRESS CORROSION
RESISTANCE OF AUSTENITIC STAINLESS STEELS
A66-33665
STRESS CORROSION CRACKING OF VANADIUM, MOLYBDENUMv
AND TITANEUR-VANADIUM ALLOY IN HYDROCHLORIC
ACID AND SULFURIC ACID SOLUTIONS
BM-RI-6680 N66-1OOgB
STRESS CORROSION RUPTURING OF TITANIUM ALLOY -
FRACTURE MECHANICS
NASA-CR-6TTIO N66-1OBT6
STRESS-CORROSION TEST TO DETERMINE CRITICAL FLAW
SIZE FOR REDUCTION OF EFFECTIVE FRACTURE
TOUGHNESS
S-23306 N66-11265
INFLUENCE OF STRESS ON CORROSION BEHAVIOR AND MASS
TRANSFER EFFECT ON REFRACTORY MATERIALS FOR
ADVANCED SPACE POWER SYSTEMS
NASA-CR-56_76 N66-12266
STRESS CORROSION TESTS ON ALUMINUH ALLOYS WITH
RESPECT TO STATISTICAL NATURE OF DISTRIBUTION
OF FAILURE TINES
NASA-TM-X-S33S5 N66-16066
MARINE HETAL CORROSION - HIGH STRENGTH ALLOY AND
1-86
SUBJECT INDEX
TITANIUM ALLOY STRESS CORROSION, CATHODIC
PROTECTION_ CORROSION FATIGUEe AND ANTIFOULING
PAIN! FOR ALUMINUM ALLOYS
NRL-MEHO-1636 N66-16232
STRESS CORROSION REFLUX CAPSULE TESTS OF NIOBIUM
ALLOY IN POTASSIUM
NASA-CR-SBB66 N66-I6756
STRESS CORROSION OF IRRADIATED STAINLESS STEEL
AERE-R-501_ Nb6-15921
HIGH TEMPERATURE STRESS CORROSION OF TITANIUM AND
TITANIUM ALLOYS
NASA-CR-69851 N66-16193
SEPARATION OF GASEOUS, LIQUID, ANO SOLID REACTION
PRODUCTS OF HOT SALT STRESS CORROSION CRACKING OF
TITANIUM N66-16196
ELECTROCHEMICAL ASPECTS OF HOT SOLID SALT STRESS
CORROSION CRACK FORMATION IN TITANIUM ALLOYS
Nb6-IbI95
STRESS CORROSION CRACKING IN CHROMIUM-NICKEL-IRON
ALLOYS WITH FOURTH ELEMENT ADDED
CU0-1319-27 N66-17533
MECHANICAL PROPERTIES OF STEELS IN MAGNESIUM
CHLORIDE SOLUTIONS
EURAEC-1397 N66-IlBS6
STRESS CORROSION EFFECTS ON HEAT RESISTANT ALLOYS
BY SODIUM CONTAINING ADMIXTURES
FTD-TT-6S-IOSO/I&2&6 Nb6-1BS39
MICROSTRUCTURE AND SUBSTRUCTURE DISLOCATION IN
STRESS CORROSION CRACKING OF AUSTENITIC
STAINLESS STEEL
OP-qST Nb6-1BTT3
NITROGEN CONTENT EFFECT ON STRESS CORROSION IN
AUSTENITIC STAINLESS STEELS
EURAEC-1626 N66-18939
SALT STRESS CORROSION OF RESIDUALLY STRESSED
TITANIUM-ALUNINUM-MDLYBDENUM-VANADIUM ALLOY
SHEET AFTER HIGH TEMPERATURE EXPOSURE
NASA-TN-D-3299 N66-19106
STRESS-CORROSION SUSCEPTIBILITY OF ULTRAHIGH
STRENGTH STEEL EVALUATED IN TERMS OF FRACTURE
TOUGHNESS
R-IT82 N66-19382
ELECTRON MICROSCOPY APPLICATIONS TO FRACTURE
MECHANICS FOR DETERMINING CRACK PROPAGATION
OIRECTIDNt AND CHARACTERISTIC DIFFERENCES
BETWEEN STRESS CORROSION AND HYDROGEN
EMBRITTLEMENT
SM-49150 Nbb-2262T
PROTECTIVE COATING EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN MATERIALS
NASA-OR-T6616 N66-2366T
STRESS CORROSION CRACKING OF HIGH STRENGTH
ALUMINUM ALLOYS
NASA-OR-T6663 N66-23655
STRESS CORROSION CRACKING MECHANISM IN FACE-
CENTERED CUBIC METALS
AFOSR-bS-2T02 Nbb-26732
EFFECTIVENESS, SAFETY, AND ECONOMICS OF CHEMICAL
COMPOUNOS IN DESCALING METAL AND NONMETALLIC
SURFACES
$0-22 N66-25289
STRESS CORROSION CRACKING MECHANISM IN IRON-
NICKEL-CHROMIUM ALLOY SYSTEM
C00-1319-32 N66-25978
CORRELATIONS BETWEEN SENSITIZATION AND STRESS
CORROSION CRACKING OF 300 SERIES STAINLESS
STEELS
CEND-3256-250 Nbb-2TSbl
AQUEOUS ENVIRONMENT EFFECTS ON HIGH STRESS LOW-
SUBJECT INDEX SUBMERGED BODY
CYCLE FATIGUE OF 18 PERCENT NICKEL MARAGING
STEELS
NRL-MEMO-LBB5 N66-ZT661
RELATIONSHIP OF NITROGEN CONTENT OF AUSTENITIC
STAINLESS STEELS TO STRESS CORROSION
EURAEC-IS79 N66-2898T
SALT STRESS CORROSION OF TI-8 AL-1 NO AllOY SHEET
AT ELEVATED TEMPERATURES - SURFACE TREATMENT
EFFECT
NASA-TM-X-SBB81 N66-29601
METALLURGICAL INVESTIGATION OF HYDROGEN PREHEATER
TUBE FAILURE - STRESS CORROSION_ ZINC
CONTAMINATIONt CRACK OETECTIONw OVERHEATING
EFFECTSt AND FAILURE SIMULATION
RN-TM-0312 N66-29568
CHEMICAL MILLING EFFECT ON SUSCEPTIBILITY OF HIGH
STRENGTH STEELS TO HYDROGEN EHBRITTLERENT AND
STRESS CORROSION CRACKING
NAEC-AML-2618 N66-29945
_IK_5 _UKKU3JUN PAALUkE _ 3TAINLZSS _TEEL AN_
ZIRCALOY 6 FUEL ELEMENT CLADOING
WCAP-3269-50 N66-30579
STRESS CORROSION SUSCEPTIBILITY OF HIGH STRENGTH
STEELS
NYO-32ST-I N66-30910
STRESS CORROSION CRACKING MICROTOPDLOGY STUDIES ON
THIN FILMS OF IRON-NICKEL-CHROMIUM BASE ALLOYS
EXPOSED TO BOILING MAGNESIUM CHLORIDE
CO0-1319"-36 N66-31092
EVALUATION OF AGEABLE BETA TITANIUM ALLOYS BY
TENSILE STRENGTHt CREEP STABILITYe OXIDATIONt
AND STRESS CORROSION TESTS
WAL-TR-405/2-9 N66-31169
STRESS CYCLE
TRAPEZOIDAL STRESS WAVEFORMS EFFECT ON LOW CYCLE
CORROSION FATIGUE STRENGTHt CLARIFYING MECHANISM
OF CORROSION FATIGUE A66-23869
STRESS RELAXATION
LAMELLAR SOLID LUBRICATION - CLEAVAGE_ STRESS
RELAXATIONt AND SHEAR STRENGTH OF GRAPHITE
AFML-TR-6§-5 N65-26072
STRESS-STRAIN DIAGRAM
FRICTION COEFFICIENT AT ELEVATED TEMPERATURES
DETERMINED BY PLANE-STRAIN COMPRESSION TEST OF
SEVERAL LUBRICANTS A65-IBT9_
STRESS-STRAIN DISTRIBUTION
PRESSURE EXPRESSIONS DERIVED FOR FLOW OF
NONLINEARLY VISCOPLASTIC LUBRICANT BETWEEN PLATES
A65-I6350
CHARACTERISTICS OF FLEXIBLE CIRCULAR PLATEt
CONSIDERING STRESS ANO STRAIN IN FRICTION ZONE AT
CLAMPED SECTION A66-1II81
STRESS WAVE
TRAPEZOIDAL STRESS WAVEFORMS EFFECT ON LOW CYCLE
CORROSION FATIGUE STRENGTHt CLARIFYING MECHANISM
OF CORROSION FATIGUE A66-23869
STRUCTURAL DESIGN
COMPONENT DESIGN FUR CORROSION RESISTANCE
CONSIDERING CONFIGURATION, LOCATION, PROCESSINGv
FABRICATION AND ASSEMBLY A65-21666
GRAPHICAL METHOD FOR OPTIMIZING BEARING SPAN WITH
RESPECT TO REDUCING SHAFT BENDING AND BEARING
DEFLECTION TO MINIMUM A65-25666
STRUCTURAL DYNAMICS
EFFECT OF FRICTION ON DYNAMICS OF SERVO SYSTEMS
WITH RANDOM SELECTION OF MECHANICAL
RESISTANCE MAGNITUDE N65-31656
STRUCTURAL FAILURE
STRESS CORROSION CRACKING FAILURE OF STAINLESS
STEEL AT HIGH TEMPERATURE A65-33136
AIRCRAFT CORROSION FAILURES AND SOLUTIONS
DISCUSSING HYDRAULIC LINESt ANGLE OF ATTACK
INDICATOR, HOT AIR DUCTING_ CONTROL CABLE ANO
BELLOWS A65-35750
STRUCTURAL CHANGES ASSOCIATED WITH STRESS
CORROSION AND DELAYED FAILURE IN HIGH STRENGTH
STEEL
AD-66BITI N6§-31865
STRESS CORROSIONt DELAYED FAILURESt FATIGUE
CORROSION AND RELATION BETWEEN THESE PHENOMENA -
COMMISSARIAT ON ATOMIC ENERGYt METALLURGICAL
COLLOQUIUM, CADARACHEt RHONE, FRANCE, JUNE
1966 A66-33660
STRESS LEVEL FOR CRACK INITIATION AND PROPAGATION
ANO DELAYED FAILURES IN STAINLESS STEEL USED FOR
BOLTS A66-33662
STRUCTURAL MATERIAL
TEXTBOOK ON CHARACTERISTICS OF PRINCIPAL METALLIC
AND NONMETALLIC MATERIALS USED IN AIRCRAFT
STRUCTURES A65-I690B
STRUCTURAL CHANGES DURING FRICTION OF GRAPHITIZEO
MATERIALt COMPARING CRYSTAL SIZES AND INTEGRAL
LINE INTENSITY OF INITIAL AND WEAR PRODUCT
A65-31529
PHYSICAL METALLURGY, CORROSION, FABRICATION,
POWDER PRODUCTION, AND STRUCTURAL APPLICATIONS
OF BERYLLIUM AND BERYLLIUM ALLOYS
NbB-16123
MECHANISMS OF CORROSION ON SELECTED STRUCTURAL
MATERIALS BY LIQUID CESIUM
MSAR-BB-2T N65-17860
PROTECTIVE COATINGS EFFECT ON STRESS CORROSION
PROPERTIES OF SUPERSONIC TRANSPORT SKIN
MATERIALS
NASA-CR-6TOI6 N65-338T1
HIGH TEMPERATURE GAS CORROSION OF ADVANCED TEST
REACTOR / ATR/ STRUCTURAL MATERIALS
BNWL-IO0 N65-35021
SELECTIONw MANUFACTURE, CORROSION RESISTANCE, AND
PECULIARITIES OF ALUNINUM ALLOYS USED AS
STRUCTURAL BUILDING MATERIALS N66-12735
CORROSION RESISTANCE OF STRUCTURAL ALUMINUM ALLOY
BUILDING MATERIALS N66-12T39
S NAP-8 REACTOR MATERIALS DEVELOPMENT PROGRAM -
LUBRICANTt COOLANTt CORROSION LOOPt AND
STRUCTURAL MATERIALS EVALUATION
NASA-CR-56T1B N66-15186
STRUCTURAL RIGIDII_
SLIDING FRICTION AND COMPRESSION TESTING OF RIGID
POLYURETHANE FOAMS A66-25303
STRUCTURAL STABILITY
INDIVIDUAL STRUCTURAL ELEMENTS CONNECTED INTO
NONDETACHABLE STRUCTURES, USING SEIZINK_ PHENOMENA,
EXPERIMENTING WITH SINTERED ALUMINUM PONDER
ELEMENTS A66-28197
STRUCTURE
STRUCTURAL CHANGES IN HIGH-STRENGTH STEEL
ASSOCIATED WITH STRESS CORROSION AND ITS
RELATIONSHIP TO DELAYED FAILURE
QPR-1 N65-32351
SUBLIMATION
SUBLIMATION TECHNIQUE TO LUBRICATE SLIP RINGS IN
HIGH VACUUM
NASA-CR-T5119 N66-26656
SUBMERGED BODY
INERTIA OF MOVING BODY UNDER WATERt ATMOSPHERIC
CIRCULATION IN STRATOSPHEREt AND CORROSION
RESISTANCE OF ALLOYS - TRANSLATION FROM
COMMUNIST CHINESE LITERATURE
JPRS-33066 N66-133BB
I-e5
SUBSURFACE
SUBSURFACE
SUBSURFACE TRANSPORTATION TESTS FOR TRAFFICABILITY
OF WHEELED VEHICLES IN DEEP SNOW
TR-160 N66-29932
SULFATE
INFLUENCE OF NICKEL SULFATE ADDITIONS ON CORROSION
PROPERTIES OF TITANIUM ALLOYS IN SULFURIC ACID
N66-10295
SULFUR
SULFUR AND SEA SALT CORROSIVE ATTACK ON TURBINE
BLADES AND AERO ENGINESv EMPHASIZING MARINE
CONDITIONS
ASME PAPER 65-GTP-7 A65-23447
CLASSIFICATION OF SULFUR-CONTAINING LUBRICATING
OILSj WITH AND WITHOUT ADDITIVESt FOR USE WITH
VARIOUS TYPES OF DIESEL ENGINES
N66-11078
SULFUR COMPOUND
THERMAL STABILITY AND CORROSION OF SULFUR ORGANIC
COMPOUNDS IN PETROLEUM FUEL N65-19191
EFFECTIVENESS OF ORGANO-MOLYBDENUM AND ORGANO-
SULFUR COMPOUNDS AS ANTIWEAR ADDITIVES TO
LUBRICATING OILS N66-1108S
CALCULATING NECESSARY CONCENTRATION OF
NEUTRALIZING ADDITIVES IN MOTOR OILS WHEN
USING FUELS WITH LARGE SULFUR CONTENTS
N66-11119
TESTING MOTOR OILS FROM SULFUROUS CRUDES WITH
DIFFERENT ADDITIVES N66-11121
DATA ON USE OF ANTICORROSIYE ADDITIVES IN RESIDUAL
FUELS CONTAINING VANADIUH AND SULFUR
N66-II131
EFFECTS OF ORGANIC AODITIVES CONTAINING SULFUR,
CHLORINEr AND PHOSPHOROUS DN PDLYSILOXANE
LUBRICANTS
FSTC-381-T65-553 N66-20010
SULFUR OXIDE
COBALT CORROSION IN HIGH TEMPERATURE SULFUR-OXYGEN
ENVIRONMENT Nb6-28682
SULFURIC ACID
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OF WEAR BY ELASTIC AND PLASTIC DEFORMATION AND
MICROCUTTING
ASME PAPER 64-WAILUB-5 A65-33852
SURFACE ROUGHNESS EFFECT ON BOUNDARY FRICTION FOR
VARIOUS LOADSv SPEEDS AND LUBRICANTS
ASLE PREPRINT 65 AM 6AZ A66-2536T
SURFACE ROUGHNESS EFFECTS IN HYDROMAGNETICALLY
LUBRICATED EXTERNALLY PRESSURIZED BEARINGS AND
HYDROMAGNETIC SQUEEZE FILM BETWEEN TWO CIRCULAR
PLATES
ASME PAPER 66-LUBS-9 A66-33182
SURFACE TEMPERATURE
SURFACE TEMPERATURES OF FRICTIONAL CONTACTS
CONSIDERING TWO ROLLING/SLIDING CONTACTSt HEAT
SOURCE MOVING OVER SURFACE AT VARIOUS SPEEDS AND
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FACILITY CONSTRUCTIONt COMPONENT DEVELOPMENT,
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FRICTION Ab5-36165
SPEED! LQADp AND TEMPERATURE EFFECT ON MINIMUM OIL
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CONTAINMENT METALS AND TEMPERATURE GRADIENT MASS
TRANSFER COMPARISON
MSAR-65-111 Nb6-I3TT5
TEMPERRTURE PROFILE
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COEFFICIENT N66-11106
THERMAL EFFECT
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U.S.S.R. N66-13718
THORIUM
FABRICATION AND EVALUATION OF THORIUM IRRADIATION
SAMPLES HAVING BORON, URANIUM 233, OR GOLD CORES
BMI-I761 N66-30414
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THRUST BEARING
THERMAL BOUNDARY CONDITIONS FOR PARALLEL-SURFACE
THRUST BEARING A65-25479
TEST EQUIPMENT DESIGN AND MANUFACTURE FOR RESEARCH
ON OPTIMUM SIZING OF PRESSURE LUBRICATED PARALLEL
FLAT-FACE THRUST BEARINGS A65-2T31I
FEASIBILITY OF LIQUID LUBRICATED HYDROSTATIC
JOURNAL AND THRUST BEARINGS FOR LARGE LIQUID
ROCKET ENGINE TURBOPUMPS
REPT.-7639-Q-I N65-I9446
M HD LUBRICATION FLOW IN THRUST BEARING, NOTING
FLUID INERTIA EFFECT ON LOAD CAPACITY AND F_OW
RATE
ASME PAPER 66-LUBS-8 A66-33181
SPLIT-INNER-RACE BALL BEARINGS DESIGN FOR USE AS
THRUST BEARINGS ON AIRCRAFT GAS TURBINES
ASME PAPER 66-LUBS-IO A66-33183
TIME DEPENDENCY
SLIDING CHARACTERISTICS OF POLYTETRAFLUOROETHYLENE
/ PTFE/ DRY LUBRICANT, EXAMINING EFFECTS OF TIME,
TEMPERATURE ANO ENVIRONMENT A66-30570
TIME MEASUREMENT
LEVER ESCAPEMENT IMPROVEMENT - MATERIALS AND
LUBRICATION FOR TIME MEASUREMENT INSTRUMENTS
N65-26712
MATERIALS FOR TIME MEASUREMENT INSTRUMENT PARTS
MANUFACTURE - GLASS, COATINGS, LUBRICATION, AND
CORROSION PROTECTION N65-26724
TITAN II ICBM
TITAN IT MISSILE GUIDANCE COMPONENTS - INERTIAL
MEASUREMENT UNIT HEAT EXCHANGER, AND MISSILE
GUIDANCE COMPUTER CORROSION RESISTANCE TESTING
IN OPERATIONAL READINESS ENVIRONMENT
EP66-26I N65-26112
TITANIUM
ELECTROCHEMICAL AND CORROSION BEHAVIOR OF TITANIUM
IN SULFURIC ACID AND HYDROCHLORIC ACID SOLUTIONS
DURING SQUARE WAVE AC POLARIZATION
A65-20349
DEFORMATION AND ANNEALING EFFECTS ON CORROSION
RESISTANCE OF PURE AND PALLADIUM-ALLOYED TITANIUM
IN SULPHURIC AND HYDROCHLORIC ACIDS
A65-349TT
MECHANISM BY WHICH PALLADIUM ADDITIONS INCREASE
TITANIUM CORROSION-RESISTANCE STUDIED, USING
RADIOCHEMISTRY A65-369BO
ALUMINUM ADDITIONS EFFECT ON TITANIUM CORROSION
RESISTANCE AND ELECTROCHEMICAL CHARACTERISTICS
WHEN IMMERSED IN SULFURIC ACID SOLUTIONS
A65-36014
1-90
CORROSION RATE OF BT-I TITANIUM AND
9 KHI8 NI2 M2 T STAINLESS STEEL IN MANGANESE-
AMMONIUM SULFATE SOLUTIONS A66-I0990
SURFACE HYDRIDE CORROSION FILM EFFECT ON
ELECTROLYTIC CORROSION AND OXIDATION OF TITANIUM
A66-20841
EFFECT OF HALOGENS ON CORROSION OF TITANIUM BY
HYDROHALIC ACIDS, CHEMICAL STABILITY OF TITANIUM
TO CHLORINE, BROMINEt AND IODINE, AND EFFECT OF
AROMATIC NITRO COMPOUND ON CORROSION OF TITANIUM
N66-1029/
EFFECT OF SODIUM NITRITE ON CORROSION OF TITANIUM
BY HYDROCHLORIC AND SULFURIC ACID
N66-IO298
ELECTROCHEMICAL ASPECTS OF CORROSION OF ALUMINUM
ALLOYS IN SODIUM CHLORIDE AT ELEVATED
TEMPERATURES IN TITANIUM DYNAMIC LOOP FACILITY
ORNL-P-I430 N66-[I492
SEPARATION OF GASEOUS, LIQUID, AND SOLID REACTION
PRODUCTS OF HOT SALT STRESS CORROSION CRACKING OF
TITANIUM Nb6-1b194
OLEIC ACID AND CRYSTALLINE IODINE MIXTURE AS
ANTICORROSION LUBRICANT FOR TITANIUM PARTS
FTD-TT-65-II93 N66-18656
TITANIUM CORROSION IN AQUEOUS SOLUTIONS
N66-26565
TITANIUM ALLOY
STRESS CORROSION TESTING BY AXIAL COMPRESSION OF
SELF-STRESSED TITANIUM ALLOY SHEET SPECIMEN
A65-16622
STRESS RELIEVING ALPHA-TITANIUM ALLCY WELOMENTS IN
VACUUM TO PREVENT CONTAMINATION IN A-5 VIGILANTE
WING SECTIONS A65-Z6687
COMPATIBILITY TEST OF NITROGEN TETRDXIDE AND
TITANIUM ALLOYw STUDYING CORROSIVE ATTACK AND
IMPACT SENSITIVITY A65-32606
EFFECT OF TITANIUM ADDITIONS ON RESISTANCE OF
FERRITIC AUSTENITIC STEELS TO INTERCRYSTALLINE
CORROSION AFTER QUENCHING A65-32966
OPTIMUM WELDING CONDITION OF RESISTANCE SPOT
WELDING OF TI ALLOY FOR SUPERSONIC AIRCRAFT
STRUCTURES A65-33624
STRESS CORROSION OF WROUGHT HIGH-STRENGTH ALUMINUM
ALLOYS, SUSCEPTIBILITY OF ALLOY STEEL TO HOT
SALT STRESS CORROSION, AND KINETICS OF HOT SALT
STRESS CORROSION CRACKING OF TITANIUM ALLOY
ASO-TR-6I-TI3v PT. IlI N65-I379I
CRYSTAL STRUCTURE INFLUENCE ON FRICTION AND WEAR
OF TITANIUM AND TITANIUM ALLOYS IN VACUUM
NASA-TN-D-2671 N65-17659
SALT STRESS CORROSION CRACKING OF RESIDUALLY
STRESSED TITANIUM ALLOY BRAKE FORMED SHEET FOR
SUPERSONIC TRANSPORT
NASA-TM-X-IO82 , N65-20483
CORROSION RESISTANT AND EMBRITTLEMENT
CHARACTERISTICS OF TITANIUM-CADMIUM PLATING
A600 N65-22093
HOT SALT STRESS CORROSION CRACKING 1N TITANIUM
ALLOYS - CHLORIDE CORROSION ROLE DETERMINATION
USING CHLORINE ISOTOPES AND RELATION BETWEEN
CRACK MORPHOLOGY AND ALLOY STRUCTURE
NASA-CR-60196 N65-23708
STRESS CORROSION CRACKING IN TITANIUM ALLOYS IN
PRESENCE OF SALT, HIGH TEMPERATURE AND SUSTAINED
STRESS
AIAA PAPER 65-764 A66-13059
CORROSION RESISTANCE OF TITANIUM AND ITS ALLOYS IN
SULUTIONS OF ACETIC AND NITRIC ACIDS AS AFFECTED
BY ALUMINUM ADDITIONS A66-I660B
SUBJECT INDEX TUNGSTEN
CORROSION RESISTANCE AND ELECTROCHEMICAL
PROPERTIES OF ALLOYS OF NIOBIUM-TITANIUM SYSTEM
A66-2083B
CORROSION RESISTANCE, ELECTROCHEMICAL AND
MECHANICAL PROPERTIES OF ALLOYS OF TITANIUM-
NIOBIUM SYSTEM A66-ZOB3g
STRESS CORROSION CRACKING TEST EMPLOYING
PRECRACKED BAR STRESSED IN BENDING, NOTING
APPARATUS AND RESULTS ON MARTENSITIC STEEL AND
TITANIUM ALLOY A66-2364T
HEAT TREATMENT EFFECT ON STRUCTUREw HARDNESS,
MICRDHARONESS AND CORROSION RESISTANCE OF VTI
TITANIUM AND OT6 TITANIUM MANGANESE-ALUMINUM
ALLOY SHEETS A66-24900
METAL FLOW, FRICTION AND LUBRICANT PERFORMANCE
DURING STAMPING OF THIN TITANIUM ALLOY BLANKS
A66-28202
OXIDATION CHARACTERISTICS OF TITANIUM ALLOYS
TI-679 AND TI-8 AL-I MO-I V DETERMINED WITH
WFIRHT-GAIN TFCHNIOUES A66-33426
STRESS CORROSION CRACKING OF VANADIUM, MOLYBDENUMt
AND TITANIUM-VANADIUM ALLOY IN HYDROCHLORIC
ACID AND SULFURIC ACID SOLUTIONS
BM-RI-66BO N66-1009B
INFLUENCE OF NICKEL SULFATE ADDITIONS ON CORROSION
PROPERTIES OF TITANIUM ALLOYS IN SULFURIC ACID
N66-10295
STRESS CORROSION RUPTURING OF TITANIUM ALLOY -
FRACTURE MECHANICS
NASA-CR-67710 N66-108T6
MARINE METAL CORROSION - HIGH STRENGTH AllOY AND
TITANIUM ALLOY STRESS CORROSION, CATHODIC
PROTECTION, CORROSION FAT!GUFe ANO ANTIFOULING
PAINT FOR ALUMINUM ALLOYS
NRL-MEMO-1634 N66-14232
FRICTION7 WEAR_ AND ADHESION CHARACTERISTICS OF
TITANIUM-ALUMINUM ALLOYS IN VACUUM
NASA-TN-D-3235 N66-15491
HIGH TEMPERATURE STRESS CORROSION OF TITANIUM AND
TITANIUM ALLOYS
NASA-CR-69851 N66-I6193
ELECTROCHEMICAL ASPECTS OF HOT SOLID SALT STRESS
CORROSION CRACK FORMATION IN TITANIUM ALLOYS
N66-16195
SALT STRESS CORROSION OF RESIDUALLY STRESSED
TITANIUM-ALUMINUM-MOLYBDENUM-VANADIUM ALLOY
SHEET AFTER HIGH TEMPERATURE EXPOSURE
NASA-TN-O-3299 N66-19106
SALT STRESS CORROSION OF TI-8 AL-I MO ALLOY SHEET
AT ELEVATED TEMPERATURES - SURFACE TREATMENT
EFFECT
NASA-TM-X-56881 N66-29401
EVALUATION OF AGEABLE BETA TITANIUM ALLOYS BY
TENSILE STRENGTH, CREEP STABILITY, OXIDATION,
AND STRESS CORROSION TESTS
WAL-TR-405/2-9 N66-31169
TITANIUM CARBIDE
POLARIZATION DURING ELECTROCHEMICAL PHASE ANALYSIS
OF POWDERED MATERIALS CONTAINING TUNGSTEN AND
TITANIUM CARBIDE ABS-ITB05
TITANIUM/CARBON RATIO AS DETERMINING FACTOR IN
SUSCEPTIBILITY TD INTERCRYSTALLINE CORROSION IN
STAINLESS STEELS A65-32945
TOOL
FRICTION AT TOOL-WORK INTERFACE IN HOT METAL
DEFORMATION PROCESSING
IITRI-BbO27-3 N65-16222
TOOL STEEL BEARING LUBRICANT ENDURANCE AT HIGH
SPEEDS AND TEMPERATURES
NASA-CR-57445 N65-19893
TORQUE
VIBRATION EFFECT ON FRICTION TORQUE IN CYLINDRICAL
GUIDE BEARINGS FOR BALANCE-WHEEL SPINDLE
FSTC-HT-23-40-66 N66-2TSO8
TORQUE MEASURING APPARATUS
DRY AND FLUID LUBRICATION EFFECTS Off INSTRUMENT
BALL BEARING TORQUES AT HIGH SPEED
A65-26662
TRACER
RADIOACTIVE TRACER INVESTIGATION OF REACTION
MECHANISM OF TRIBUTYLTRITHIOPHOSPHITE WITH
COPPER FILMS IN HYDROCARBON LUBRICATING OIL
MEDIUM - FRICTION REDUCING ADDITIVES
N66-11106
ELECTROKINETIC PROCESSES AND MECHANISM OF
DISPERSION ACTION IN MOTOR OIL ADDITIVES
DETERMINED BY RADIOACTIVE TRACERS
N66-1U13
TRANSFORMER
DETERMINATION OF WORKING PROPERTIES OF INHIBITED
INSULATING TRANSFORMER OILS N66-11118
TRANSITION POINT
WEAR MACHINE LUBRICANTS EFFECT ON TRANSITION
TEMPERATURE DISCUSSING VISCOSITY, SPEED AND LOAD
ASLE PAPER 64-LC-T A65-1BDSS
TRANSMISSION FLUID
TESTING AUTOMOBILE TRANSMISSION OIL WITH DIFFERENT
ADDITIVES FOR ANTIWEARv ANTIABRASSIVE_
ANTICORROSIVE_ STABILITY, AND FOAM PROPERTIES
N66-1112T
TRANSPORT AIRCRAFT
DESIGN AND MAINTENANCE OF AIR TRANSPORT LANDING
GEAR NOTING WEIGHT FACTOR, JOINTS, BUSHINGS AND
CORROSION RESISTANCE
SAE PAPER 650862 A65-34839
TRANSPORT VEHICLE
FIELD TEST OF TRANSPORT VEHICLE COOLING SYSTEM
CORROSION INHIBITOR
CCL-190 N66-19466
TRANSPORTATION
SUBSURFACE TRANSPORTATION TESTS FOR TRAFFICABILITY
OF WHEELED VEHICLES IN DEEP SNOW
TR-160 N66-29932
TROPICS
CORROSION RESISTANT STAINLESS STEEL WITH BETTER
MECHANICAL PROPERTIES FOR TROPICAL CLIMATE
FTD-TT-65-687/Z N66-12509
TUBE
NICKEL CORROSION TESTS FOR FLUORIDE VOLATILITY
PROGRAM - SMALL SCALE LABORATORY TESTS IN TUBE
FURNACES AND IN-PLANT EXPOSURE TESTS
ANL-6979 N65-26T09
METALLURGICAL INVESTIGATION OF HYDROGEN PREHEATER
TUBE FAILURE - STRESS CORROSIONt ZINC
CONTAHINATIONt CRACK DETECTIONt OVERHEATING
EFFECTS_ AND FAILURE SIMULATION
RN-TM-0312 N66-29548
TUNGSTEN
POLARIZATION DURING ELECTROCHEMICAL PHASE ANALYSIS
OF POWDERED MATERIALS CONTAINING TUNGSTEN AND
TITANIUM CARBIDE A65-1TB05
DIFFUSION OF CARBON INTO TUNGSTEN AND MOLYBDENUM
AT LOW CARBON CONCENTRATIONS AND HIGH TEMPERATURE
A65-29BTO
CHROMIUM STEEL STRENGTH AND CORROSION RESISTANCE
IMPROVEMENT BY MOLYBDENUM AND TUNGSTEN ADDITION
A66-2274T
GRAIN ORIENTATION INFLUENCE ON FRICTION PROPERTIES
OF TUNGSTEN
NASA-TN-D-3238 N66-15692
CORROSION PROPERTIES OF MOLYBDENUN_ TUNGSTEN,
VANADIUM, AND SOME VANADIUM ALLOYS
i-g;
TUNGSTEN ALLOY
8M-RI-6715 N66-16451
TUNGSTEN ALLOY
WEAR AND FRICTION BEHAVIOR OF MOLYBDENUM-TUNGSTEN-
CHROMIUM ALLOYS IN HIGH TEMPERATURE SODIUM
ENVIRONMENTS
ASLE PAPER 64-LC-25 A65-22789
TUNGSTEN INERT GAS ITIGI WELDING
MECHANICAL PROPERTIES DF FLAT POSITION TIG
NELDMENTSt STRESS CORROSION TESTS, AND
WELDAEILITY OF ALUMINUM ALLOYS FOR MISSILE AND
SPACE PROGRAM APPLICATION
NASA-CR-62233 NbS-2177T
TUNNELING
STRESS-CORROSION FAILURE IN METAL ALLOYS,
OISCUSSING SURFACE AND ELASTIC ENERGY, ADSORPTION,
CRACK PROPAGATION, PITS AND TUNNELING
A66-t9601
TURBINE
HIGH SPEED RELIABILITY OF OIL-LUBRICATED TILTING-
PAD POTASSIUM TURBINE BEARING
ASME PAPER 65-LUBS-1D AA§-28600
FIRE RESISTANT LUBRICANT FOR TURBINES USING
PHOSPHOROUS COMPOUNDS AS BASE
FTD-TT-66-129111 N65-ZBT23
MEANS OF ASSESSING AVIATION TURBINE LUBRICANT
QUALITYp CONSIDERING SPECIFICATION_ MAINTENANCE,
OPERATIONAL FACTOR AND EQUIPMENT STRIP APPROACH
SAE PAPER 660076 A66-20159
TURBINE BLADE
SULFUR AND SEA SALT CORROSIVE ATTACK ON TURBINE
BLADES AND AERO ENGINES_ EMPHASIZING MARINE
CONDITIONS
ASNE PAPER 65-GTP-T A65-23647
TURBINE ENGINE
SYNTHETIC OILS FOR TURBINE ENGINES AND AIRCRAFT
LUBRICATION
FTD-TT-bJ-|I7/1&2 N6 5-27856
AIRCRAFT TURBINE LUBRICANT TECHNOLOGY FOR HIGH
NACH NUMBER ENGINES ESPECIALLY SST_ NOTING
STABILITY_ AUTOIGNITIONp COKING_ TOXICITY_ ETC
SAE PAPER 660071 A66-20156
SIMULATION OF LUBRICATING OIL CIRCULATION IN
AVIATION TURBINE ENGINES BY CONSTRUCTED MODEL,
NOTING CHANGE OF VISCOSITY_ ACID NUMBER AND
ELECTRICAL CONDUCTIVITY AT HIGH TEMPERATURES
A66-23TSI
HOT CORROSION IN MARINE GAS TURBINE ENGINES
MEL-32/65 N66-15557
TURBOCHARGER
SURFACE TEMPERATURE AND CORROSION IN AIR AND WATER
COOLED TURBOCHARGERS OF MARINE DIESEL ENGINE
TDCK-AAST5 N66-25815
TURBOGENERATOR
TEST PROGRAM TO EVALUATE MATERIALS SUITABLE FOR
POTASSIUM LUBRICATED JOURNAL BEARING AND SHAFT
APPLICATIONS IN SPACE SYSTEM TURBOGENERATORS
OPERATING AT HIGH TEMPERATURES
NASA-CR-_6365 N65-28356
TURBOJET ENGINE
SPECTROMETRIC OIL ANALYSIS METHOD FOR MONITORING
TURBOJET AIRCRAFT ENGINES AND OIL LUBRICATED
AIRCRAFT MECHANISMS
0A-20-66 N65-22928
TURBDN&CHINE
SLIDING FRICTION JOURNAL BEARING FOR
TURBOCOMPRESSOR AND OTHER HIGH SPEED MACHINES
FTD"-TT-65-517/IE2_6 N66-10873
BRAYTON CYCLE TURBONACHINERY ROLLING ELEMENT
BEARING SYSTEM
NASA-DR-SATES N66-16061
MEASURING PERFORMANCE CHARACTERISTICS OF LIQUID
METAL LUBRICATED TURBOMACHINE BEARING UNDER
SUBJECT INDEX
STEADY STATE AND DYNAMIC LOAD CONDITIONS
NbA-31686
TURBOPUNP
FEASIBILITY OF LIQUID LUBRICATED HYDROSTATIC
JOURNAL AND THRUST BEARINGS FOR LARGE LIQUID
ROCKET ENGINE TURBOPUMPS
REP T.- 743q-Q- l N65- lq4_6
TURBULENCE EFFECT
LIQUID METAL LUBRICATED JOURNAL BEARINGS - FILM-
INERTIA AND TURBULENCE EFFECT
SWR l-lZ2B-60 NbS-27786
TURBULENT FLOW
COHERENT THEORY OF TURBULENT LUBRICATION BASED ON
_IX ING-LENGTH HYPOTHESIS A65-30156
INERTIA, TURBULENT AND VISCOUS TERMS COMPUTED FOR
SLIDER BEARING LUBRICATIDNe USING MATRIX ALGEBRA
METHODS
ASLE PAPF.R 6_t-LC-]6 A65-31720
TURBULENT FLOW FRICTION REDUCTIONS IN DILUTE
POLYMER SOLUTIONS
NAVWEPS-8636 N65-22385
PRANDTL MIXING-LENGTH THEORY USED TO PREDICT
PERFORMANCE OF JDURNAL BEARINGS OPERATING IN
TURBULENT REGIME
ASME PAPER 6S-LOB-IT A66-14249
STEADY-STATE AND DYNAMIC CHARACTERISTICS OF FULL
CIRCULAR BEARING AND CENTRALLY LOADED ARC BEARING
PRESENTED IN DESIGN CHARTS FOR TURBULENT
LUBRICATION ANALYST S
ASME PAPER 66-LUBS-6 Ab6-33ITB
FRICTION REDUCTION EFFECTS ON TURBULENT FLOWS IN
DISTILLED WATER BY DILUTE ADDITIVE OF HIGH
MOLECULAR WEIGHT POLYETHYLENE OXIDE
TR-I N66-10777
TURBULENT FLUID FLOW THEORY AND APPLICATION TO
HYBRID BEARINGS LUBRICATION
N 10-3363-2 N66-188_,6
HIGH SPEED ROTORS SUPPORTED IN JOURNAL BEARINGS
WITH LOW VISCOSITY LUBRICANT IN TURBULENT FLOW
NT 1-65TR12 N66-20259
TWO-PHASE FLOW
THERMODYNAMICS OF TWO-PHASE FLOW, CORROSION AND
OXIDATION, EMBRITTLEMENT IN STEELS FOR NUCLEAR
REACTOR VESSELS, AND URANIUM OXIDE RESEARCH
EUR-IB60.E N65-1¢696
TWO-PHASE SYSTEM
LIQUID SOLID FILM LUBRICATION OF HYDRODYNAMIC
BEARINGS, INCLUDING EFFECTS OF SOLID PARTICLES IN
LIQUID BASE LUBRICANT
ASLE PAPER 66AM FOE A66-30612
U
U.SoS.R.
CHEMISTRY AND TECHNOLOGY OF FUELS AND LUBRICANTS -
U.S.S.R.
FTD-TT-65- 706/1r-2 N66-13716
OIL ADDITIVE ACTION ON WEAR RESISTANCE AND
ANT/FRICTION PROPERTIES OF POLYSILOXANE
COMPOUNDS - U.S.S.R. N66-13717
THIN FILM CHROMATOGRAPHY FOR QUALITATIVE ANALYSIS
DF ANTIOXIDANT ADDITIVES IN LUBRICATING OILS -
U,S.S.R. N66-1371B
ULTRAHIGH TEMPERATURE REACTOR EXPERIMENT IUHTREX/ P
ULTRAHIGH TEMPERATURE REACTOR EXPERIMENT -
FACILITY CONSTRUCTION, COMPONENT DEVELOPMENT_,
HELIUN COOLING SYSTEM,,, SYSTEMS ANALYSES,
NEUTRONIC CALCULATIONS_ AND GRAPHITE CORROSION
LAIMS/-3112 N65-36_66
ULTRAHIGH VACUUM
FRICTION MEASUREMENT AND GASES EVOLVED DURING
CLEAVAGE OF LAMELLAR SOLIDS IN ULTRAHIGH VACUUM
ASLE PAPER 66-LC-IB A65-22791
1-92
SUBJECT INOEX VACUUM EFFECT
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
MEIALSt CARBON AND CERAMICS, NOTING SNAP REACTOR
DATA
ASLE PREPRINT 65AM 6AI A65-26262
HIGH TEMPERATURE AND VACUUM EFFECTS ON SLIDING
FRICTION AND SURFACE FILM FORMATION BETWEEN DRY
LUBRICATED AND NONLUBRICATED PAIR COMBINATIONS OF
METALS, CARBON AND CERAMICS, NOTING SNAP REACTOR
OATA
ASLE PREPRINT 65AM 6AL AbB-22OAO
HIGH TEMPERATURE TENSILE TESTS, ALLOY POWDER
TREATMENT_ DRY LUBRICANT FRICTION_ AND WEIGHT
LOSS MEASUREMENTS IN ULTRAHIGH VACUUM SYSTEM
APS6_G NBb-1295b
ULTRAHIGH-VACUUM FRICTION STUDIES OF SNAP REACTOR
MATERIALS
NAA-SR-966_ N66-2713&
WEAR AND FRICTION OF LUBRICATED AND UNLUBRICATEO
cT v i tee e c_l ocMnvklrr ;_l ........_.A.N ..... T ................ .....cJrn;Nr ..... ANn onI_ rN_
CONTACT IN ULTRAHIGH VACUUM AND VARIOUS GAS
eNVIRONMENTS
NASA-CR-65374 N66-ZT232
ULTRASONIC AGITATION
ULTRASONIC AGITATION OF CORRODENT SOLUTIONS AND
HOT FINISHED MILD STEEL TEST COUPONS USED IO
EVALUATE EFFECTS OF VARIABLES ON EFFECTIVENESS
OF TWO CORROSION INHIBITORS
_M-RI-6696 N66-I1939
ULTRASONIC GRINDING MACHINE
BASIC MECHANISMS OF ULTRASUNIC MACHINING PROCESS
ARE MICROCHIP REMOVAL AND MATERIAL DISPLACEMENT BY
PLASTIC DEFORMATION AND PARTICLE REMOVAL BY
FRACTURE
AS_E PAPER 6_-PROD-_ A65-16986
ULTRASONIC TESTING
ULTRASONIC INSPECTION OF ANTIFRICTIDN BEARINGS
AD-_5_OI3 N65-1972T
ULTRASONIC TECHNIQUE FOR DETECTING CORROSION IN
AIRCRAFT FUEL TANKS
RTD"TDR-63-6193v PT. IT N65-30930
ULTRASONIC WAVE
EFFECT OF ULTRASONIC CLEANING ON CORROSION
RESISTANCE OF PHOSPHATE-COATED STEEL PANELS
SA-TR16-1122 N65-14411
URANIUM
CHEMICAL COOLANTS FOR MACHINING URANIUM IN
PRESENCE OF TRACE AMOUNTS OF CHLORIDE -
CORROSION PREVENTION
Y-I_T5 N65-1862q
PHASE, THERMODYNAMICv OXIDATION_ AND CORROSION
STUDIES OF URANIUM-NITROGEN SYSTEM
BMI-1692 N65-21TI6
INCREASED URANIUM AND URANIUM ALLOY CORROSION
RESISTANCE IN WATER AND STEAM N65-33653
ATMOSPHERIC CORROSION MECHANISM OF URANIUM AND
URANIUM ALLOYS IN RELATION TO TEMPERATURE AND
HUMIDITY EFFECTS ON CORROSION RATES
N65-33654
OREVENTION OF WATER VAPOR CORROSION OF URANIUM
BY OXYGEN AND PROTECTIVE COATINGS
AWRE-O-62/65 N66-13178
ION PLATING OF ALUMINUM THIN FILMS ON URANIUM FOR
CORROSION PREVENTION - PROTECTIVE COATINGS
SC-DR-65-519 N66-13189
REACTION RATE OF URANIUM AND WATER VAPOR AT
VARIOUS TEMPERATURES AND ACTIVATION ENERGY
DETERMINATIONS - OXIDE MEASUREMENTS FOR URANIUM
CORROSION
AWRE-O-68/65/ N66-18616
URANIUM INTERMETALLIC FUEL SYSTEM AND ALUMINUM-
BERYLLIUM ALLOY CORROSION PROPERTY STUO IES
IDU-I7156 N66-2835T
URANIUM ALLOY
HYOROFLUORINATOR CORROSION RATE DETERMINATION
DURING FUEL PROCESSING RUNS WITH ZIRCONIUM-
URANIUM ALLOY
ORNL-3623 N65-18628
CORROSION TESTING OF THORIUM ALLOYS IN DISTILLEO
WRIER AT HIGH TEMPERATURES - INVESTIGATION OF
THORIUM-URANIUM ALLOYS AS POSSIBLE REACTOR FUEL
ANL-?OO6 N65-23103
CORROSION OF URANIUM AND URANIUM ALLOYS IN AQUEOUS
AND NON-AQUEOUS MEDIA AND PROTECTIVE COATINGS
JPRS-3|728 N65-33652
INCREASED URANIUM AND URANIUM ALLOY CORROSION
RESISTANCE IN WATER AND STEAM N65-33653
ATMOSPHERIC CORROSION MECHANISM OF URANIUM AND
URANIUM ALLOYS IN RELATION TO TEMPERATURE AND
HUMIDITY EFFECTS ON CORROSION RATES
N_6-_656
CORROSION OF SORE URANIUM-PLUTONIUM-IRON ALLOYS
AWRE-O-18/65 N66-161TO
ATMOSPHERIC CORROSION OF URANIUM-CARBON ALLOYS
CEA-R-2732 N66-1508T
URANIUM COMPOUND
STATIC AND ISOTHERMAL CORROSION TESTS OF
HASTELLOY Nt INCONEL 6DOt AND HYMU-80 IN
URANIUM CHLORIDE'POTASSIUM CHLORIDE EUTECTIC
LA-36Tb-MS Nb6-3OTTI
URANIUM OXIDE
tHERMODYNAMICS OF TWO-PHASE FLOW_ CORROSION AND
OXIDATION! EHBRITTLEMENT IN STEELS FOR NUCLEAR
REACTOR VESSELS_ AN0 URANIUM OXIDE RESEARCH
EUR-IB_O.E N65-14696
URANIUM 233
FABRICATIDN AND EVALUATION OF THORIUM IRRADIATION
SAMPLES HAVING BORONt URANIUM 233, OR GOLD CORES
UNI-1761 N66-3041&
V
VACUUM
CRYSTAL STRUCTURE INFLUENCE ON FRICTION AND WEAR
OF TITANIUM AND TITANIUM ALLOYS IN VACUUM
NASA-TN-D-2671 NbB-17659
WEAR AND FRICTION OF HIGH TEMPERATURE SOLID FILM
LUBRICANT IN HIGH VACUUM AND IN AIR
N65-29961
POTASSIUM CORROSION TEST LOOP DEVELOPMENT -
HELIUM ANALYSIS SYSTEM TO MEASURE IMPURITIES IN
VACUUM PURGED, INERT GAS WELDING CHAMBER
NASA-CR-56168 N66-13015
BALL BEARING LIFE TESTS IN VACUUM USING MOLYBDENUM
SULFIDE SOLID FILMS WITH HIGH VACUUM OILS AS
LUBRICANTS
NASA-CR-T1695 N66-24606
VACUUM CHAMBER
SURFACE TEMPERATURES AT SLIDING INTERFACES IN
VACUA AND METAL ADHESIONv AND FRICTION AND WEAR
APPARATUS
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